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BBeneHue

B Poccuiickoi ®epepaumu, cornacHo depepanbHoMy 3akoHy ot 10 sHBapsi 2002 r.
Ne 7-03 «O6 oxpaHe okpyxatowien cpebl» ([1]), obecneueHne CHMKEHWUA HEeraTUBHOIO BO3-
DEeNCTBUS XO3ANCTBEHHOM N NHOWN OEATENbHOCTM Ha OKPYXaIoLLY0 cpeay OOSMKHO AocTuraTh-
Csl MyTeM MPUMEHEHMS HauIyyLnX JOCTYMHbIX TexHonorvi (HAT).

HacTosiumin MHPOPMALIMOHHO-TEXHUYECKWIA CMPaBOYHMK MO HAUMTYYLWMM [OCTYMHbBIM
TexHonorusmM (panee — cnpasoyHuk HAT) «Pa3melleHne oTxonoB nponssoacTsa u notped-
NeHVsi» CoOepX1UT CUCTEMATU3NPOBaHHbLIe laHHbIe B 06/1acT pa3meLleHusi 0TX0O0B Npons-
BoacTBa M notpebnenus 1 paspabotaH ¢ yueTom mMmetowuxcs B Poccuiickor depepauum
TexHosiornii, 06opynoBaHns, pecypcoB, a Takke C Y4eTOM KIMMaTU4ecKmx, reoMopdonoru-
YEeCKUX, reosIorMyecknx, 3KOHOMUYECKMX M coumarnbHbix ocobeHHocTel Poccuiickoin depepa-
umn.

Hactoswwin cnpaBounnk HOT paspaGotaH B coortBetctBum ¢ MHCT 21—2014
«Haunyuwwre goctynHele TexHonorun. CTpykTypa MH(OPMaLMOHHO-TEXHUYECKOrO CnpaBoYy-
HUKka», hopmaTt onuncaHus TexHonornin — MNHCT 23—2014 «Hauny4wmre AoCTynHbIe TeXHO-
norvu. dopmMaT onmcaHus TeXHONOM», TepMUHbLI NpuBeaeHbl B cootBeTcTBumM ¢ MHCT 22—
2014 «HaunyJlwume OocCTynHble TexHonorun. TepMuHbl U onpedeneHus». Hactoswmia cnpa-
BoyHVMK HOT cocTtonT n3 6 OCHOBHbLIX pasferioB U CoAepXWT BBeaeHue, npegucriosue, 06-

NacTb NPYMEHEHUS, 3aKITIOYMTESbHbIE MOSNIOXKEHUS, MpUNoxeHusi, bubnuorpacdmio.
KpaTKoe cogepxaHue cnpaBoOYHUKa

BBepeHue. [NpeacraBneHo KpaTkoe coaepaHue HacTosiero cnpaBodHmka HOT.

MpeaucnoBue. YkazaHa uenb pa3paboTkn HacToswero cnpasovHuka HAT, ero cra-
TYC, 3aKOHOOATENbHbIA KOHTEKCT, KpaTkoe onucaHue npouenypbl CO34aHusi B COOTBETCTBUN C
YCTaHOBJIEHHbIM MOPSIAKOM, @ TalKe B3auMOCBA3b C aHaJIOMMUYHbIMU MEXOYHAPOOHbIMU [0~
KyMEeHTaMmMm.

O6nacmpb nipumeHeHusi. OnucaHbl OCHOBHbIE BUAbI AeSTENbHOCTH, HA KOTOpLIe pac-
NPOCTPaHsIeTCA AeNCTBME HacTosLLero crpasodHnka HAOT.

B paspgene 1 npeactaBneHa xapaKkrepucTUKa OeATeNbHOCTA N0 PasMEeLLEHUI0 OTXO-
OOB C yKazaHMeM BUOOB OObLEKTOB, HA KOTOPbIX 3Ta AeATENIbHOCTb OCYLLEeCTBsIeTCs; pac-
CMOTPEHbl OCHOBHbLIE 9KONOrMYeckue acnekTbl pasmMelleHUsi OTXOAOB; npencTtaeneH 063op
MEeToa0B, CMOCOOOB, TEXHOMOrMHMECKMX MPOLLeCCOB, UCMONb3yeMbiX Afisi npenoTBpalleHus

HeraTMBHOIO BO37eMCTBMA 0GLEKTOR pa3MELLEHUSI OTXOA0B Ha OKPYXaloLLyo cpeay.

VI
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B paspene 2 nocriefoBaTeflbHO ONUCaHbl NPUMEHsIEMbIe MPY pasmeLLeHnn OTXO0O0B
npoussoacTea M notpebrneHus TexHonoruyeckue npoLeccbl NOAFOTOBKU OTXOAOB K pasMe-
LLEHUI0, HeNnocpeaCTBEHHO pa3MELLeHUsi OTXOA0B, 06palleHNs CO CTOYHLIMU, JIMBHEBLIMY,
[AOXOeBbIMKW, TasnbiMu U (PUINLTPALMOHHLIMU BoAaMKU, 06pasyowMMmcsi Npu pasmeLLeHun oT-
X0H0B.

B paspene 3 onvcaHa MeToAMKa ONPeAeneHns TEXHONOMM pasmeLLgHUst 0TXOO0B B
KayecTBe Havnyudlwei [OCTYnHoWl, paspaboTaHHas B COOTBETCTBMM C npuka3om MuHnpom-
Topra Poccuu ot 31 mapta 2015 r. Ne 665 «O6 yTBEpXOEHUM MEeTOOMNYECKUX PEKOMEHAALMNA
Mo onpeneneHuo TeXHONOMK B Ka4ecTee Hauny4len foctynHony ([3]).

B pasgene 4 npuBeneHo onucanve HOT pa3velleHns 0TX0A0B; AaeTCs KOMMIeKCHas
OLieHKa NpPeuMyLLEecTB, KOTOpble MOTyT ObiTb AOCTUIHYTHI Npy BHeapeHun HAT; ykasbisatoTcs
cBegeHust 06 orpaHuyeHun npumeHumocTn HAT.

B paspene 5 npuBegeHbl 9KOHOMMWYECKME NOKa3aTenu pasMeLleHUs OTXOOOoB Mnpw
npumeHeHnn HAOT.

B paspene 6 onucaHbl TEXHOMOrMM, HaxoAALMECs Ha CTagun  HayyHo-
uccrnenoBaTenbCKUX, OMbITHO-KOHCTPYKTOPCKMX paboT Wi Ha CcTagumM  OMbITHO-
MPOMBILLSIEHHOrO BHEAPEHUs!, a TakKe TEXHOJSIOMM, KOTOPhbie He COOTBETCTBYIOT B MOSTHOM
obGbeme KpuTepusim oTHeceHusi TexHomnormin Kk HOT, n3noxeHHsIM B nyHkTe 4 ctatbyu 28.1
denepansHoro 3akoHa ot 10 siHBapsi 2002 r. Ne 7-@3 (pea. ot 13 uions 2015 r.) «O6 oxpaHe
oKkpyxarwwen cpegbl» ([1]), HO UMEIOT NepcrneKkTUBbLl BHeAPEHNSA B OTHOLLEHUW COKpaLLeHus
3MUCCHIN B OKPYXAIOLLIYIO Cpefly, CHWXEHUS konuyecTsa noTpebnsieMbix pecypcos, nosbillie-
HWSi 9HEProadPEKTUBHOCTU UM YMEHbLLEHWS KAaNUTaNbHbLIX UK 3KCMJTyaTaLMOHHbIX 3aTpar.

3aknounTenbHbIe NONOXeHUA U pekoMmeHaauuu. MNpusoasTcA cBeAeHNs O “neHax
TexHUYeckoi pabouelt rpynnel, NPMHUMAaBLUKMX y4acTe B pa3paboTke HacTosiLLEro cnpaBoy-
Hvka HAOT.

Mpu noprotoBke Hacrtosiwero cnpasoyHnka HAT «Pa3melieHne oTxopnos npoussop-
cTBa U notpebneHuns» UCNoNbL30BaHbLl ClefyrLMe HOPMaTUBHbIE NPaBOBbLIE aKTbl U AOKY-
MEHTbI:

- ®epiepanbHblit 3akoH Poccuiickoii Pepepaunm oT 21 despans 1992 r. Ne 2395-1
(peq. ot 13 nions 2015 r.) «O Heppax» ([4]);

- (befepanbHbIit 3aKoH OT 24 uoHs 1998 r. Ne 89-03 (pen. ot 29 mioHa 2015 r.) «O6

oTxofax npou3BoAcTBa W notpebneHusi» (C Mam. U gon., BCTyn. B cuny ¢ 1 uonsa 2015r.)

(B))H
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- theaepanbHbiil 3akoH oT 10 siiBapst 2002 r. Ne 7-03 (pea. ot 24 Hosbps 2014 ., ¢
uam. ot 29 nekabps 2014 r.) «O6 oxpaHe OkpyxatoLLeit cpeapl» (C u3m. u fon., BCTYM. B cUny
¢ 1 avBaps 2015 r.) ([11);

- hepeparnbHblin 3aKoH oT 3 nioHst 2006 r. Ne 74-$3 (pea. ot 13 uiona 2015 r.) «Boa-
HbI kopeke Poccuiickoin denepaumn» (C Mam. 1 Jon., BCTyN. B cuny ¢ 24 wions 2015 r.) ([6]);

- hegepanbHbiii 3akoH oT 30 pekabpsi 2009 r. Ne 384-03 (pep. ot 2 wiona 2013r.)
«TexHAYeckun pernameHT o 6@30nacHOCTU 3naHwWii 1 coopyxeHun» ([7]);

- chenepansHbIii 3akoH OT 21 wionist 2014 r. Ne 219-03 (pea. ot 29 nekabpst 2014 r.)
«O BHeceHun usmeHeHuii B deaepanbHbiil 3akoH «O6 oxpaHe OKpyxaiollein cpeabl» 1 OT-
[ernbHble 3aKoHoaaTenbHble akTel Poccuiickon depepauumy ([8]);

- noctaHoBneHve lMpaBuTennctBa Poccuiickoit depnepaumn ot 23 pekabps 2014 r.
Ne 1458 (pen. ot 9 ceHTsiops 2015r.) «O nopsgke onpegeneHns TEXHONMOrMn B KauecTse
Hauny4Lein [OCTYNHOW TeXHONOorMK, a Takke paspaboTkv, akTyanusauum n onybnukoBaHus
WH(POPMALIMOHHO-TEXHUYECKUX CMPaBOYMHUKOB MO HAWIYYLWIMM [OCTYMHbIM TEXHOMOrMsAM»
(E))H

- noctaHoBneHue [MNpaButeni.ctBa Poccuitckori denepaumm ot 28 ceHtsbps 2015.
Ne 1029 «O6 yTBepXOeHWN KpUTepueB OTHeceHMsi O6BLEKTOB, OKasbiBalOWMX HeraTuBHOE
BO3[ENCTBME Ha OKPYXKaloLLyto cpeny, k obbekTam |, 11, 1l v IV kaTteropuin» ([10]);

- pacnopsikeHue [paButenbctBa Poccuitickon Pepepaumm ot 19 mapta 2014r.
Ne 398-p (peq. oT 29 aBrycta 2015 r.) «O6 yTBEepXxaeHUM KOMMIeKca Mep, HanpasJieHHbIX Ha
OTKa3 OT UCMONb30BaHUsI yCTapeBLUUX U Hea(hheKTUBHLIX TeXHONOMIA, Nepexos Ha NPUHLUM-
Mbl HAUNYYLLMX JOCTYMHBIX TEXHOSIOMUI M BHEAPEHNE COBPEMEHHbIX TexHonorniy ([11]);

- pacnopsixeHue [MpaButennctBa Poccuitickoin depepaumn ot 31 oktabpa 2014 r.
Ne 2178-p (pem. ot 29 aBrycta 2015r.), yrBepxpawowmm «MoatanHblit rpacdhuk cospaHus B
2015-2017 rogax oTpacnesbiX CNPaBOYHMKOB HAWUIYYLLIMX AOCTYMHBIX TexHonormiiy ([12]);

- pacnopsbkeHue [MpaButenscTBa Poccuiickorn Pepnepaumm oT 24 pekabps 2014 r.
Ne 674-p, ytBepxpaowmm «MepeueHb obnacreil NPUMEHEHWs HAUITYYLIUX [OCTYMHbIX Tex-
Hornoruix» ([13]);

- npuka3 MuHucTepcTBa NPOMLILLNIEHHOCTU M ToproBnn Poccuiickoit Gepepauum ot
31 mapta 2015r. Ne 665 «MeToanueckne pekoMeHAAUMM Mo onpeaeneHuIo TeXHONoMn B
KayecTBe Haunyuluein AoCcTynHON TexHonormny ([3]);

- CHulM 2.01.28-85 «MonuroHbl Mo 0Ge3BpeXMBaHWI0 N 3aXOPOHEHUIO TOKCUYHBIX
NPOMBILLNIEHHBIX 0TX0A0B. OCHOBHbIE NOMOXEHUs1 Mo NpoekTuposaHuio» ([14]);

-CMN 2.1.7.1038—01 «vrveHuuyeckue TpeboBaHMsA K yCTPOWCTBY U COAEPKAHMIO MO-
nuroHos ans TBO» ([15]);
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- CanluH 2.1.7.1322—03 «lurmeHnyeckne TpeboBaHUSI K pa3mMeLieHud OTXO[0B
npousBoacTea n notpebnexusi» ([16]);

- FOCT P 53692—2009. HaumoHanbHbI ctaHpapt Poccuitckoinn ®epepauvn. Pecyp-
cocbepexeHune. ObpalleHne ¢ oTxoaamu. 3Tanbl TEXHOONMYECKOro LuKIia 0TXoAo0B (YTB. U
BBedeH B JeiicTBue npukasoMm PoctexperynupoBaHuns oT 15 gekabps 2009 r. Ne 1092-cr)
71

- npotokon MIMP Poccum ot 3 anpensi 2007 r. Ne 11-17/0044-np «MeToanueckue pe-
KoMmeHaaumm no 06ocHOBaHMIO BLIGOpa y4acTKkoB HeAp ANA Lerner, He CBA3aHHbIX ¢ Ao6bIueit
nonesHbIx nckonaembix» ([18]);

- «MeToamyeckue ykasaHusi NO NIULIEH3UPOBAHWIO MONL30BAHUA Heapamu AN uenen,
He CBsi3aHHbIX ¢ A06biueit noneaHbix uckonaembix» (yTB. MINP Poccuitckon depepaumn
22 monsn 1998 r.) ([19]);

- VHCTPYKLMSI MO NMPOEKTUPOBaHUIO, 3KCnilyaTauum U pekynbTuBaLuun NONUIoHOB AN
TBEpAbix 6bITOBLIX 0TX0A0B, 1996 ([20]).

B pononHeHve K nepeyYncsieHHbIM Bbille HOPMAaTUBHLIM NPABOBLIM aKTaM 1 [OKYMEH-
Tam npu paspaboTke HacTosiero cnpaBoyHuka HOT ncnonb3oBaHbI:

- CBeieHWs1 CNPaBOYHbIX U30aHWIA;

- CBEZleHMs1 U3 OTKPbITbIX UCTOUYHWUKOB, B TOM YUCIIe NMEYATHbLIX U 3NEKTPOHHBIX KHUT U
nyGnukaumii B nepuoamyeckvx 3naHusx;

- pe3ynbTaThbl Hay4HO-MCCIIeA0BaTesIbCKMX U NPOEKTHO-M3bICKaTensLckmMx paborT;

= pe3ynbTaTbl aHKeTUPOBaHWS.

Xl
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Mpepaucnosue

Llenb cospaHusi Hactosiwero cnpasoyHuka HAT 3aknioyaeTca B cucTemaTtusauum
cBefieHW 0 TeXHOMOrMYecKUX npoLeccax, Metoaax, cnocobax, o6opyaoBaHuM U CpeacTea,
npUMeHsieMbIX Npy pasMeLleHun oTxonos B Poccuiickon defepaumv n B NoAroToBKe ynopsi-
[AOYEHHBIX [AHHbIX O HAUMYYLLMX JOCTYMHBIX TEXHOMOMMAX PasMeLLI@HUA OTX0O0B, NPMMEHS-
eMbix B Poccuiickoir depepauyy M HanpaeBneHHbIX Ha KOMMMEeKCHoe npeaoTBpalleHue

“ (Un1) MUHUMKU3ALMIO HEraTUBHOTO BO3AEWCTBUS Ha OKPYXaloLLyH cpeay.

1 CtaTyc fOKyMeHTa

Hactosimin cnpasouHuk HOT, cornacHo nyHkTy 3 cTtathn 2 GepepanbHOro 3akoHa ot
29 nioHA 2015 1. Ne 162-d3 ([21]), npeacTasnsieT coboil [OKYMEHT HaLMOHarbHON CUCTEMBI
cTaHpoapTM3auuy, yTeepxaaeMblil chegepanbHbiM OpraHoM UCMONHUTENbBHOM Bnactu B cge-

pe cTaHgapTu3auun.

2 NHdopmauun o paspaboTumkax

Hactosiwmin cnpasounnk HOT paspabotaH TexHuueckol paboueii rpynnoit «Pasme-
LLieHMe OTXOZOB Npou3soacTea U notpebneHusy (TP 17), coctaB KOTOPOW yTBEpXAEH npu-
kaszom ®PenepanbHOrO areHTCTBa MO TEXHUYECKOMY PerynupoBaHUId U MEeTPonoruM ot
4 mapTta 2016 r. Ne 232 «O co3fmaHvm TexHUUecKon paboueii rpynnbl «3axopoHeHne 0TxoaoB
npoussoacTsa v notpebneHusi» (B pegakuum npukasa PoccraHpapta ot 18 wionst 2016 r.
Ne 1049).

MepeyeHb opraHM3aumii U Ux npeacTaBuTenen, NPMHUMaBLIKMX ydacTue B pa3paboTke
HacTosiero cnpasoyHuka HAT, npueeaeH B paspene «3akniounTernbHbIE MONOXEHUsI U pe-
KoMeHaauumy.

Hactosiwmin cnpasouHuk HOT npencraeneH Ha yTeepxaeHue Biopo Haunyuwmx no-

CTYNHbIX TexHonorui (nanee — biopo HAOT) (www.burondt.ru).

3 Kpatkana xapakrepucTtuka

Hactosiwmin cnpaesounuk HOT He copepxuvT TpeboBaHMiA K pasmelleHu0 OTX0A0B, B
TOM yuncrie TpeboBaHuiA kK 0BYCTPOMCTBY, 3KCMNyaTaumu U 3aKpbiTUioO 06 LEKTOB pasmeLLeHust
OTXOHOB.

HacTtosiwmin cnpasouHuk HOT cogepXuT onucaHne TeXHONOTMYecKMX NpoLeccoB, Me-
ToOoB, cnocoboB, o6opyaoBaHMsl U CPeacTB, NpUMeHsieMbix B Poccuiickoi degepauun npu
obycTpoiicTBe (NMPOEKTUPOBAHWN U CTPOWTENbLCTBE), AKCTTyaTaluu, 3akpbiTu ob6bekTa pas-
MeleHus otxopos (OPO), npu KoHTpone cocTosiHus cuctem obycTpoicTBa 0GbLEKTOB pas-

MelleHnsa OTXoO0B U TeXHOnornn pas3MelleHns oTxoadoBs, a Takke Npyu MOHUTOPUHIe COCTORA-
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HWS 1 3arpsisHeHus okpyxatoLuein cpeppl (OC) Ha Tepputopusix OPO 1 B npegenax ux Bo3-
pencteust Ha OC.

W3 onucaHHbIX TeXHONOMMYeCcKUx NpoLeccoB, MeToaoB, cnocoboB, oGopyaoBaHus u
cpeacTB BbiGpaHbl pelueHusl, cootBeTcTByowme HOT. 310 peleHnss COOTBETCTBYIOT COBpe-
MEHHbBIM [OCTWKEHUSIM HayKu U TEXHWKW W OTBEYAlOT HaWJyuylleMy COYeTaHui0 KpUTepues
DOCTUXEHMUA Lieneil oxpaHbl OKpYXalolen cpeapbl, onpeaesieHHbIX MyHKTOM 4 ctatbu 28.1
depepanbHoro 3akoHa ot 10 sHBaps 2002 r. Ne 7-03 (pea. ot 29 pekabpsi 2015 r.) «O6
oxpaHe okpyxatowen cpegpi» ([1]).

Hactosiwumin cnpaBounuk HAT npumeHsieTcs Ans OOCTWXEHUS Leneir KOMMNIEKCHOro
npesoTBpalLeHns U (W) MUHUMU3aLMU HeraTUBHOIO BO3AENCTBUSI HA OKPYXAIOLLY0 cpeay

npu XpaHeHun n 3axopoHeHn 0TX040B Npomn3soacTsa N ﬂOTpesﬂeHVlﬂ.

4 B3aMMoOCBs3b C MeXAyHapOAHBIMUY, PErMOHANbLHLIMU aHanoraMm

Hacrosiwuwmin cnpasoynuk HOT paspa6otan Bnepsbie. Mpu ero paspabotke ncnonb3o-
BasIMCb €BpOnenck1ue JOKYMEHTbI:

- eBponeickuin cnpaBouHuk HOT «KomnnekcHoe npepynpexpaeHue M KOHTPOSb 3a-
rpsiaHeHuid. CnpaBo4YHOE PYKOBOACTBO M0 HaunyyWUM OOCTYMNHbLIM TexHonorusM. ObpaboTtka
oTtxopos» («Integrated Pollution Prevention and Control.Reference Document on Best Avail-
able Techniques for the Waste Treatments Industries»);

- «OKkOHYaTenbHbIN NPOEKT PYKOBOACTBA NO NPUMEHEHUIO Haumy4LLMX AOCTYMHbLIX Me-
TopoB (HOM) B cekrope yTunusaumm v ygarneHusi OTXOA0B: MOSITOHbI [f11 3aXOPOHEHUs1 OT-
xon0B. AreHTCTBO Nno oxpaHe okpyxaiwuein cpeabl (MpnaHgun)» (Final Draft BAT Guidance
Note on Best Available Techniques for the Waste Sector: Landfill Activities. Enviromental
protection agency an Ghniomhaireacht um Chaomhni Comhshaoil);

- «PykoBOACTBO NO NPOBEAEHWIO NPOBEPOK Ha MONIMIOHAX 3aXOPOHEHWSI OTXO/OB.
MpakTuyeckoe pykoBOACTBO Y METOAMKA KOHTPONSA 3a AEeATENbHOCTLIO MoNnMroHoB» (Inspec-
tion guidance book for Landfill inspection. A practical book with guidance on activities on
landfills);

- «PykoBOACTBO 0O Nopsake BblAayy 9KONOrMYecKMX paspeLleHuin. [lupekrnsa no nonu-
roHam. [lo PernameHTy Bbigaum 3konormyeckux paspeweHuid (B AHmumM u  Yanbce).
Bapwant 3.1» (Environmental Permitting Guidance. The Landfill Directive. For the Environ-
mental Permitting (England and Wales) Regulations. Version 3.1).

- «PykoBOACTBO Ans ceKkTopa Mo 3axOpOHeHW0 oTxopoB. TexHuveckue TpeboBaHWs
[IMpeKTUBbLI 0 3aXOPOHEHMN OTXOA0B Ha NONUroHax 1 [IpeKTMBLI O KOMMIIEKCHOM KOHTPOre 1
npegoTepalieHun 3arpsisHeHuin (IPPC). TexHuyeckoe pykosopacteo IPPC $5.02. AreHTcTBO
no oxpaHe okpyxatoLiein cpenbl. Cnyxba oxpaHbl OkpyxatoLei cpefbl n Hacreaus Ceep-
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Hoin Upnanpuu» (Guidance for the Landfill Sector. Technical requirements of the Landfill Di-
rective and Integrated Pollution Prevention and Control (IPPC). Technical Guidance Note
IPPC S5.02. Enviromental protection agency an Ghniomhaireacht um Chaomhnu
Combhshaoil).

Hactosiuwmin cnpasoyHuk HOT cessaH co cneayrowmMmy cnpaBoYHUKaMu:

MHOPMAaLMOHHO-TEXHUYECKUIA CNPABOYHMK NO HaWSTYULLIMM OOCTYMHbIM TEXHONOMMAM
UTC 8-2015 «O6e3BpexunBaHme 0TXOA0B TEPMUYECKUM CNOCOBOM (CxuraHue oTxoaoB)»;

MHOPMaLMOHHO-TEXHUYECKUIA CNIPABOYHMK HaUNyYLWMX AOCTYNHbIX TexHonornin UTC
15-2016 «YTunusaums u obesBpexuBaHne oTxoaoB (Kpome o0e3BpexunBaHus TepMUYECKUM

cnocobom (cxuraHue oTxon0B)».

5 Coop paHHbIX

WHdopmaums o0 TexHonormyeckux npoueccax, 060pyaoBaHnn, TeXHAYECKUX Cnoco-
6ax, MeTofax U cpeacTBax, NpUMeHsieMbix B cdepe pasMelleHus otxodoe B Poccuiickoi
depnepaunm, cobpaHa no nUTepaTypHLIM UCTOYHUKAM Y METOAOM aHKETUPOBAHUS:

- OpraHuMsauuii, ocyulecTensiiowmx paspaboTky TexHonormi u obopyposanus ans
pa3MeLLieHusi OTXOL0B;

- opraHusauuin, ocyLecTBSIIOWMUX AeATenbHOCTb NO pa3MelleHnio otxonos B Poc-

cuiickon Pepnepaumn.

6 BaaumocBa3sb ¢ Apyrumu cnpaBovHukamu HAOT

Baaumocsna3b HacTosilero cnpasoyHvka HOT ¢ apyrimu cnpasovHukamu HAOT, pas-
pa6oTaHHbIMK UNn paspabaTbiBaeMbiMK B COOTBETCTBUM C pacnopsbkeHneM Mpasutenscraa
Poccuiickoit Gepepauum ot 31 oktsiops 2014 r. Ne 2178-p, npuBeaeHa B pasgene «O6nactb

NPUMEHEeHUA».
7 Uncpopmaumna 06 yTBepxaeHUM, onyGnMkosaHuM M BBeAeHUW B AeAcTBYe

HacTosiwmin CrpaBOYHMK HAOT yTBEePXAEH npuKasom Poccrangapta

oT Ne

Hactosiwmin cnpasouHuk HAOT BBepeH B geicteue ¢ 1 wiona 2017 r., oduumansHo
onybnukosaH B UHhOPMaLMOHHO cucteme obLLero norb3oBaHWsi — Ha otuLManbHOM cait-
Te depepanbHOro areHTCTBa Mo TEXHUYECKOMY perysiupoBaHuio M meTponorum B cetn UH-

TepHeT (www.gost.ru).

XV
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MH®OPMALMOHHO-TEXHUYECKUU CNPABOYHUK NO
HAUNYYLWNUM OOCTYNHbLIM TEXHONOIrNSAM
PA3MELLEHUE OTXOAOB NPOU3BOACTBA U NOTPEBINEHUA

Disposal of production and consumption waste

Dara BBeaeHun — 2017-07-01
O6nacTb NpuMeHeHusi

Hactosiywmin cnpasouduk HOT cogepxuT onucaHne TexXHONOMMYecKMX NpoLeccoB, Me-
TofoB, cnoco6oBs, 060pyAOBaHUsl U CPEACTB, NPUMEHSIEMbIX NMPU pa3MeLLeHUN OTXO4OB Ha
obbekTax, npegHasHauYeHHbIX Ans:

1) xpaHeHus oTxofoB Aobbium 1 o6oralleHusi NPMPOAHLIX PeCypCcoB:

a) oTBarnbl 0TX0A0B AO6LIMM NOMe3HbLIX UCKONaeMbiX;
6) oTBanbl 0TX0AOB 00OraLLeHUsi NoNe3HbIX MCKOMNAaeMbIX;
B) XpaHunuLa, npegHasHavyeHHbIe Ofsi XpaHeHuss oTxoaoB Aobbiun u/vnu obora-
LLIeHUs MONEe3HbIX MCKONaeMbIX, KPOMEe OTBAarIoB;
2) xpaHeHus 0Txoa08B, obpasytoLuxcsi B 06pabaTtbiBalowmx U UHLIX NPOU3BOACTBAX:
a) oTBanbl 0TX000B 06pabaTbiBaoLLMX NPOU3BOACTB;
6) oTBanbl OTX0A0B NPON3BOACTBA 3MEKTPOSHEpPrun 1 napa;
B) XpaHunuwia, npepHasHaueHHble [Ans XpaHeHus OoTxopoB obpabaTtbiBarowmx
NpOU3BOACTB, KPOME OTBAasIOB;
r) XpaHWnuLla, NpeaHasHa4YeHHble Ans XpaHeHUs1 0TXOL0B NPOV3BOACTBA ATIEKTPO-
BHEepru1 1 napa, KoomMe OTBanoB;
3) 3axopoHeHusi oTxof0B [obbiBaloLWmx, 06pabaTbiBaroLLMX U MHLIX NPOM3BOACTB:
a) NoNUroHbI NPUNOBEPXHOCTHOIO 3aXOPOHEHUsI TPOU3BOACTBEHHBLIX OTXOAO0B;
6) cMcTembl NOA3EMHOr0 3aXOPOHEHMS XKUOKMX U pa3KmKEeHHbIX OTXOAO0B:
- CUCTEMbI MOA3EMHOr0 3aXOPOHEHUS! XUOKMX U PaKMKEHHbIX OTXOAO0B MpU 3a-
XOPOHEHWM B MIacT-KOJNEKTOp;
- CUCTEMbI MOA3EMHOr0o 3aXOPOHEHUS! XXUOKUX U Pa3XMKEHHbLIX OTXOAO0B Npu 3a-
XOPOHEHWM B NOA3EMHbI pe3epByap;
B) CUCTEMbI NOA3EMHOM0 3aXOPOHEHUs! TBepAbIX U OTBEPXAEHHbIX OTXOAOB;
4) 3aX0pOHEHUs TBEPAbIX KOMMYHabHbLIX OTXO[0B:

a) 0GbeKThI 3aXOpOHEeHWA TBepAblX KOMMYHallbHbIX OTXO040B.
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B HacTosiwem cnpasoyHuke HOT paccMaTpuBaloTCsl T@XHUYECKNE, TEeXHOorM4eckme n
OpraH13aLnoHHbIE MEpOMNPUATUS, HaNpPaBneHHbIe Ha NpeaoTBpaLLEeHNe MUK CHDKEHWe 3a-
rPSI3HEHUS OKPYXaKLLen cpeabl npu:

- CTpoMTenbCTBE M 06GyCTpoiicTBE;

- aKcnnyaTauuu;

- KOHCepBaLuM 1 NKBMZaUMM OGBLEKTOB pasMeLLeHnst OTXOO0B.

Hacrtosiwmin cnpaBoyHuk HOT Takke pacnpocTpaHsieTes Ha BUAbLI AeATEeNbHOCTH, CBSA-
3aHHbLIe C XpaHEeHWeM U 3aXOPOHEHMEM OTXOOOB W BIUSIOLLME HA MOKasaTenn TEeXHOMOMMi
pasMeLleHus. K Takum Bugam gesiTerlsHOCTU OTHOCATCS:

- pasgernbHbI cOop 0TX0AO0B;

- NnpegBapuTernbHas 06paboTka OTX0O0B nepen pasmelleHneM, B TOM YWcCne CopTu-
pOBKa, u3Mesnb4eHne, NpeccosaHue, 3atapusaHue 1 T. A.

OTn BuObl 0EATENBHOCTM YUMTLIBAKOTCS Npu BhIBOpe TEXHONMOrMYeckux npoLeccos,
MeToZoB, cnocoboB, 060pyaoBaHMs U CPEACTB, MPYMEHSAEMbIX NPU 3KCnyaTaumm 06LeKkToB
pa3MeLLeHMs OTXOO0B.

Buapbl nesaTenbHOCTU, HENnocpeacTBEHHO He CBA3AHHbIE C XPaHEeHWeM U 3aXOPOHEHU-
€M OTXOZOB, ONVCLIBAIOTCH B TOW MEpe, B KOTOPOW OHU CMOCOGCTBYIOT CHUXKEHUIO HEeraTUBHO-
ro BO3eACTBMS 0O6HEKTOB pa3MeLLeHUsi OTXOA0B Ha OKPYXKaloLLylo cpesy.

B cchepy pacnpoctpaHeHus HacTosilero cnpasovHuka HOT He BxoasaT TexHonorun B
obnactu obpalleHusi ¢ pagvMoakTMBHLIMA OTXO1aMU U BelleCTBaMU, paspyLUualolMm 030HO-

BbilA CITONA.

Pazpgen 1. O6wue cBegeHusn o pasMeLllleHUU OTXOA0B NPOM3BOACTBA

u noTpebneHuns

B HacTosllem pasgene npefcTaBneHbl oblime cBefeHust O pasMeLleHnn OTXOAO0B
npoussoacTea u notpebneHus B Poccuiickoin ®depepaumm Ha obbekTax pasmelleHus 0Txo-
[0B Crneayowmx BUAoB:

|. O6bekTbl XpaHeHus 0TX0A0B A00bIuM U 06GoralleHns NPMPOAHbLIX PECYpPCoB:

- OTBaJIbl OTXOA0B A06LINM NONEe3HbIX UCKOMaeMbIX;

- oTBanbl 0TXo[0B oboralleHnsi Norne3HbIX UCKonaeMbiX;

- XpaHunuiLa, npeaHasHauyeHHble s XxpaHeHusi 0Txoa0B Ao6bMKM u/unu oboraweHus

nonesHbIX NCKonaembix, Kpome OTBasioB.
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Il. OBbeKTbl xpaHeHusi oTxof0B, obpasyloLmxcs B 06pabaTbiBaOLLMX M MHBIX NPOU3-
BOACTBAX:
- oTBasnbl 0Tx040B 06pabaTbiBaloLmMx Npon3BoacTB;
- OTBasibl 0TXOQ0B NPOU3BOACTBA 3NEKTPO3IHEPINM U Napa;
- XpaHunuila, npegHasHaueHHble AN XpaHeHusi oTxonoB obpabartbiBarowmx npouns-
BOACTB, KPOME OTBASIOB;
- XpaHunvia, npeaHasHa4YeHHble AN XPaHEeHUsi OTXOAOB MNPOW3BOACTBA ANEKTPO-
BHEepruM n napa, kKpome OTBanoB.
lll. O6BbexTL 3aXOpPOHEeHMs1 0TX0A0B A00LIBaOWMX, 0OpabaTLiBaOWMX U MHBLIX NPOU3-
BOLCTB:
- NONUIOHbI NMPUMOBEPXHOCTHOrO 3aXOPOHEHUS1 NPOU3BOACTBEHHbIX OTXO0B;
- CUCTEMbI NOA3EMHOM0 3aXOPOHEHUS XUAKNX U PasMKDKEHHbIX OTXOL0B:
- CUCTEMbI NOA3EMHON0 3aXOPOHEHUS XUAKUX U Pa3XImKeHHLIX 0TX0O0B, NPy 3aX0-
POHEHWU B NIacT-KOMMEKTop;
- CUCTEMbI NMOA3EMHON0 3aXOPOHEHUS KUAKUX U PasXmKeHHbIX OTX0O40B, NPU 3axX0-
POHEeHWM B MOA3EMHbI pe3epsyap;
- CMCTEMbI NOA3EMHOIO 3aXOPOHEHNs1 TBEPAbIX U OTBEPXKASHHbLIX OTXOLO0B.
IV. O6beKTbl 3aXOpPOHEeHMS TBEPAbIX KOMMYHASbHbLIX OTXOAO0B:

- 00BbeKTbI 3aXOpOHEeHUA TBepAblX KOMMYHaJ1bHbIX OTXOO0B.

1.1 Obwan xapakTepucTMKa pasmelleHus OTXOA0B NPOM3BOACTBA U

notpebneHus B Poccuitckon ®eaepauuvm

O6wasn xapaKrepucTuka pasmelleHusi 0TXO[0B NPOU3BOACTBA M noTpebneHus B Poc-
cuiickoin deepaumm cocTaBreHa Ha OCHOBaHMM AaHHbIX [ocysapcTBeHHOro peectpa 06b-
ekToB pa3meluenusi otxonos (MPOPO) ([22]) no cocTosiHuio Ha 10 mioHs 2016 .

CornacHo ®epepanbHoMy 3akoHy oT 24 mioHsi 1998 r. Ne 89-#3 (pepn. ot 29 umioHs
2015r.) ([5]), noa pa3melLeHMEM OTXOAOB MOHWMAETCsl XpaHeHWe U 3aXOpPOHEHUe OTXO/OB.
B cBoio ouepeab, NOA XpaHEHUEeM OTXOAOB NOHUMaeTcsl cknagupoBaHue otxopoB B OPO B
Lensax ux nocnegyoulei ytunusauum, o6e3spexuBaHusi, 3aX0pOHEHUs!; Noj, 3aXOPOHEHUEM
OTX0[10B — U30MNALUMA OTXOAOB, HE NoAsexaluvx aanbHenwel ytTunusauum, B cneuuarbHbiX
XpaHunuLLax B LiensiX NpeaoTepalleHrsl nonagaHusl BpeaHbIX BELLECTB B OKPYXaIoLLyI0 cpe-
ay.

[ns xapaktepucTuku pasmelleHusi otxonos B Poccuiickoin ®egepauumn ncnonb3osa-

Hbl CMCTEeMaTUanpoBaHHble ceefeHust o 3,5 Toic. OPO, BknoueHHbIx B TPOPO, 13 Hux 69 %
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06BLEKTOB npegHasHadeHbl Ansi xpaHeHust otxomoB, 31 % — Onsa 3axopoHeHust (pucy-

Hok 1.1).

g

N\ 2

a1

| — 06beKTbl pasmeLLeHnst OTXOLOB, NpeAHa3HauYeHHbIe AN XpaHeHWs1 OTXO40B

Il — 06beKTbI pa3MeLLeHnst OTXOA0B, NpeAHa3HaYeHHbIe A1l 3aXOPOHEHNUST OTXOL0B

PucyHok 1.1 — Pacnpegenexue OPO, BkoueHHbIx B TPOPO

Pacnpegenenue OPO, BknioueHHbix B TPOPO, no cdeaepanbHbiM Okpyram npeacras-

neHo B Tabnuue 1.1.

Tabnuua 1.1 — Pacnpegenexune OPO, BktoyeHHbIx B TPOPO, no chegepanbHbIM OKpyram eauHuLbI

ObbekTbl pasme-
O6bekThl XxpaHe- | O6bekTbl 3axopo-
Ne deneparnbHbIi OKPYr LLIeHNs1 OTX040B,
HUAA OTXO40B HEeHuUs1 0TXO0O0B
BCero
1 (LeHTpanbHbIn 108 233 341
2 |(Ceepo-3anagHbiin 158 153 311
3 [lOxHBINA 31 61 92
4 | CeBepo-KaBkasckui 16 21 37
5 |MpuBomxcKuit 282 263 545
6 |Ypanbckuin 968 164 1132
7 |Cunbupckuin 592 177 769
8 |[anbHeBOCTOUHbIM 390 79 469
Bcero no Poccum 2545 1151 3696
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Kak BngHO u3 Tabnuubl 1.1, KONMUECTBO CreLmMann3MpoBaHHbiX 06HEKTOB 1Sl XpaHe-
HMs1 OTXOQ0B NpeobnanaeTt B heaeparnbHbIX OKpyrax ¢ BbICOKOW fonei aobbisaiowmx otpac-
nei npombiLLnieHHOCTKH: Ypanbckom, Cubupckom u [lanbHeBOCTOHHOM.

Hanbonbluee konu4ectBo 06bLEKTOB 3aXOPOHEHUsi OTXOA0B pacnonaraetcs B dene-
panbHbIX OKpyrax C BbLICOKOW MMOTHOCTbIO HaceneHus U passuToin obpabaTtbiBaiowen npo-

MBbILLITEHHOCTbI0: MpuBomkckoM 1 LieHTpansHoMm.
Pa3smeuweHue orxonoB Ao6biun M o6oraweHmMs NpUpPoOAHbLIX pecypcos

Hau6onbluee konuuecTBo oTxoaoB B Poccuiickoin Gepepauun obpasyetcs npu nobbi-
ye u oborawieHnn nonesHbIx uckonaembix. Mo naHHbBIM DepepanbHoil cnyxObl rocynap-
CTBEHHOM cTaTucTukn u3 5060,2 mnH T obpasoBaHHbIX B 2015 rogy 0TX0A0B NPOM3BOACTBA U
noTpebneHnst Ha cekTop A0bbIuM NONe3sHbIX CkonaeMbix NpMxoaunnock 92 % (4653,0 MrH T).

OTxoabl 0obbiun 1 oboralleHns NosiesHbIX UCKONaeMbiX pasMeLLalTcsi Ha obbekTax
pa3smellieHns1 0TX0OoB: 1) B OTBanax oTxofloB A06bl4M NOMe3HbIX McKkonaemblx; 2) B oTBanax
oTx0n0B oboralleHns MnonesHbiX UckonaemblX; 3) B XxpaHWnuwiax, npegHasHauYeHHbIX Ans

XpaHeHusi 0TX040B A06biuM U/Mnu oboralLeHusi NonesHbIX MCKoNaeMbiX, KpoMe OTBanoB.
Pa3smelueHue oTxonoB A06LIYM NONE3HbLIX UCKONaeMbIX B OTBanax

PaswmelleHvne oTxoO0B A0OLIMM MonesHbIX Uckonaembix ocyliecTensieTcs B 574 otea-
nax oTxofoB A06bluM MONesHbIX UCKOoMNaeMbiX, BkoUYeHHbIX B TPOPO u pacnonoxeHHbix B
28 cybbekTax Poccuitckoin denepauun.

Havnbonbluee konn4ecTso OTXOAOB AO0OLIYM MOSE3HbLIX UCKONAembix pasMellaeTcs B
oTBanax Ha Tepputopun ora 3anagHoit Cnbupm, BoctouHoin Cubupwn, Ypana v [lanbHero
BocToka. 3710 paiioHbl 406bI4M YIS, YepHbIX U LIBETHLIX MeTannoB. M3 paiioHoB yrneaobsium
Mo KONMWYecTBY OTBamnoB BblgensioTcs KysHeukuii yronbHbld GacceitH (Kemeposckasi 06-
nactb), 6ypoyronbHile 6acceiiHbl YensibuHckoi obnactu, 3abaiikanbckoro kpasi, MeCTopoX-
AeHnst BypbIX U KaMeHHbIX yrieit MpumopcKoro kpasi.

Bce oHun pa3pabaTbiBaloTcs NpenMyLLeCTBEHHO OTKPbITbIM COCOGOM.

3HaunTenLHOE KONMMYECTBO OTBANOB OTXOA0B A06LIUM NOME3HbIX MCKONaeMbIX pacno-
naratotcs B CBeppanioBckon 06nact — oTeanbl 0TX0A40B A06bLIMK XenesHbIX, NofuMeTanm-
yeckux pya, 6okcuToB, 3onoTa, B AKyTMn — oTBarnbl 0TX0A0B A06biumM 30510Ta, aIMa3oB..

B eBponeickoin Yactn Poccum npaktudeckn Bce OTBarnbl OTXOA0B A06bIMM NMONe3HbIX
nckonaeMblX CKOHLEHTPUPOBaHLI B paitioHe anaTtuT-HedenuHoBbix (MypmaHckas obnacrs) n

xenesopyaHbix mecTopoxaeHnin Konbckoro wuta (Mypmarckas obnactb, Kapenus), Kyp-
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ckoii marHuTHou aHoManum (benropopckasi, Kypckas obnactb), MNeuyepckoro yronsHoro 6ac-

ceitHa (Pecnybnuka Komn).
Pa3smelLeHMe OTXO/IOB 0GOralleHus None3HbiX UCKONaeMbIX B OTBanax

OT1xoabl o6oralLeHuUs Nnone3HbIX MCKONaeMbiX, @ UMEHHO OTXOA0B CyXWX W MOMYCYXuX
XBOCTOB, CyXOi nopofabl oboraileHust yrnsi, oTceBa, pa3meLLaloTcsi Ha 21 oTeane oTXogoB
oboraleHunst Nosie3HbIX UcKornaembix, BKIOYEHHbIX B MPOPO, 1 pacnonoXeHHbIX npevmy-
LiecTBeHHO Ha Ypane u B Asunatckoin yactu Poccuiickoii Gegepauun.

PasmelneHune oTxoa0B AO0LIMM W/nnu oboraleHns none3HbiX UCKONaeMbIx B

XpaHunuwax

Pa3smelleHne oTxofoB [obbium u oboraleHnsi NonesHbIX UCKONaeMbIX Ha TeppuTopun
Poccuiickoin denepauum ocyulectrisieTcst Ha 1338 xpaHunuwax, BknodeHHbix B MPOPO, n
pacnonoxeHHbIx B 40 cybbekrax Poccuiickoin depgepauyn.

MpeBanvpylollee YMCNO XpaHUNULL, NpeAHa3Ha4YeHHbIX AN XpaHeHUs! OTXOAO0B [0-
6blun u/vnn oboraleHnsi, 3aHATO OTXoAAaMu ra3o- U HedTeaobbiBaOLLEH NPOMbILLIIEHHOCTU
BanapHoit Cnbupu. Bonee 40 % xpaHunuwl, NpefHasHa4YeHHbIX ANs XpaHeHUsi 0TXO[0B [0-
6blun u/vnu oboralleHnsi NONe3HbIX NCKONaeMbiX, TePPUTOPUANIBHO pacnonoXeHsbl B 3anag-
Ho-Cnbupckoit HuameHHocTu (B TiomeHckoin, Tomckoi obnactsix, fiMano-HeHeukom n XaH-
Tbi-MaHCUACKOM aBTOHOMHbIX OKpYyrax).

B xpaHunuwax, npegHasHa4yeHHbIX ansi XpaHeHUss 0TXoaoB Ao6bium n/unu oboraie-
HVs, pasveLyaTesi OypoBblie LWnambl, oTpaboTaHHble BypoBbie pacTBopbl, GypoBbie CTOY-
Hble BOABI M Opyrve HedpTecodepxawme oTxoabl, o6pasyowmecs Ha obbekTtax fobbuy U
noAroToBkM HedTU U rasa. bonbwunHcTBo nopgo6Hbix OPO pacnonoxeHsl B TOMEHCKOM,
Tomckoi, NpkyTckoin obnacTsix, AAMano-HeHelkom 1 XaHTbl-MaHCUIACKOM aBTOHOMHbIX OKpY-
rax u B Pecnybnunke Caxa (Akytus). B esponeiickoit yactm Poccum xpaHunuuwia, npegHasHa-
YeHHble A5l OTXOA0B A00bluM u/unn oboralleHns HeddTH U rasa pacrnosaraloTcsl npeumMyLLe-
cTBeHHo B NMoBomkbe (Pecnybnvka BawkopToctaH, Pecnybnuka TatapcraH, Camapckasi 06-
nactb, Bonrorpagckas o6nacts), Ha TeppuTopumn EBponeiickoro Cesepa (Pecny6nvka Komu,
HeHeuKkwniA aBTOHOMHbIV OKPYT).

B xpaHunuuiax, npeaHa3Ha4YeHHbIX ANsl XpaHeHWst 0TX0A0B A06bLIuM u/vnu oborawe-
HUA MNonesHbIX Mckonaembix Ha Tepputopuu PecnyGnuku Caxa (HAkytus), KpacHosipckoro,
3abaikanbckoro kpasi, Mpkytckoit, MaragaHckoii obnactu, Pecnybnukn Bypsitusi u ApxaH-

renbckoil obnacTv pasmellaroTcs oTxodbl Ao6buM U oboralleHus anMasos, 3o0n0Ta, cepet-
pa.
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B eBponevickoit yactn Poccum 1 Ha Ypane B 6onbluei 4acTu xpaHunuw, npeaHasHa-
YeHHbIX OIS XpaHeHust OTXoA0B A00biuM u/vnn oboraweHnsl, pasMeLLalnTcsl OTXOAbl MeTar-
JlyprMu4eckux NpPOU3BOACTB, NPUYPOYEHHbIX K KPYNHEeALMM MECTOPOXOEHUSIM YepHbIX 1
LBETHbIX MeTassioB. 3TO B NepByl0 oYepesib TeppUTOPUN MECTOPOXAEHUIA YparbcKoro pya-
Horo nosica (CeeppanoBckas, YensibuHckas, OpeHbyprckasi o6nactu, Pecny6nuka Bawkop-
TocTaH), Kypckoi marHuTHoi aHomanum (benropopckasi, Kypckas obnacrtu), Konbckoro wuyra
(MypmaHckas obnactb), KaBkasa (Pecnybnuka Kapauaeso-epkeccust).

B xpaHunuiiax, npeaHasHaueHHbIX Afisi XpaHeHust OTXoA0B A00biun n/unm oboraue-
HWsl, pa3MeLLalnTCsl Takke OTXoAbl A0DLIMM MMHEpanbHOrO Chipbsl NSl XUMWYECKOW npo-
MbILLJIEHHOCTU U NMPOM3BOACTBA MUHEPASIbHLIX YAOOpeHuin. 310 OTX0AbLl A00LIMM KanNUAHbIX

conei B lMepmckomM kpae u anatutoB B MypmaHckon obnactu.
PasmelneHue oTxoaoB 06pabaTnbiBaloLMX U UHBIX NPOU3BOACTB

OTxoppbl 06pabaTbiBalOMX U UHLIX NPOU3BOACTB pa3sMeLlalnTcs B o06bektax xpaHe-
HUSA OTXO0[0B, cocTaBnsAwwmx okono 18 % ot obuwero konuyectsa OPO, BKMIOYEHHbLIX B
MPOPO. Bonee yem Ha 9 % Bcex OPO, BknoueHHbIx B FTPOPO, pa3meluatotcsi otxoabl, 06-
pasyloLumecs Npu BoipaboTke TENSIOBOA M 3NIeKTPUYECKO 3Hepruu 1 napa.

O1xopnpl obpabartbiBalOWmMX U MHBIX NPOM3BOACTB pa3MelyaloTcs: 1) B oTBanax oTxo-
foB o6pabaTbiBaoWmx NPOM3BOACTB; 2) B OTBaNax OTXOA0B NPOM3BOACTBA 3M@KTPO3HEprnm
“ napa; 3) B xpaHunuwjax, npegHasHa4YeHHbIX OIS XpaHeHusi oTxoaoB obpabaTbiBaloLmx
NpOM3BOACTB, KPOMe OTBASIOB; 4) B XpaHWNULWLAX, NpeaHa3Ha4YeHHbIX A1l XpPaHEeHUs1 OTXOA0B

NpOW3BOCTBA ANeKTPO3HEPrMn 1 napa, Kpome OTBasioB.
PasmeweHue orxopoB o6pabarbiBalolux NpoMsBOACTB B OTBanax

Otxopnpl 0OpabaTtbiBalowmx NPOM3BOACTB, pasmelllaeMble B OTBanax, NpeacTaBneHbl
NpenMyLLIeCTBEHHO LUSIakaMn YepHON 1 LIBETHOW MeTannyprum, 0TXoAamm XMMUYecKoro npo-
M3BOACTBA.

OTBanbl LWNAKOB YEPHON 1 LBETHON MeTasnnyprum pacnpeaerneHsl B npeaenax ocHoB-
HbIX MeTannyprudeckux 6as Poccun: Ypanbckoin — 370 06bekThbl, pacnonoXeHHble Ha Tep-
putopun Ceppanosckon, YensbuHckon obnacrein; Cnbupckonn — Ha TeppuTtopumn KpacHosip-
ckoro kpasi, Kemeposckoin obnactu, LieHTpansHoin — Ha Tepputopumu Tynbckoin, Jiuneukon,
MypmaHckoii obnactu.

Taioke B oTBanax o6pabatbiBaloLmx Npou3BOACTB pasmeLLaloTCs 0TX0Abl XMMUYECKUX

NPOM3BO/ICTB, B TOM YUACMNE OTX0AbI NPOU3BOACTBA MUHEpParbHLIX YAoGpeHuid.
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PasmeweHnue otxonoB o6pabarniBalolMx NPOM3BOACTB B XpaHMNMLLAX, KpOMe

oTBanoB

OTtxoobl oOpabaTbiBalowMx NPOM3BOACTB Pa3MEeLLaloTCsl B XpaHUnMLax, pacnoso-
)KEHHbIX NpenMyLLecTBeHHO B lNpuBOIMKCKOM deiepanbHOM okpyre Ha Tepputopun Camap-
ckoli o6nactu, Mepmckoro kpas, CapatoBckoin obnactu, pecnyonukv Tatapcrtad v Bawkop-
TocTaH; B LleHTpansHom chepnepansHom okpyre — Tynbckoit, TamboBckoi, BopoHexckoid,
Apocnasckon obnactei; B Ypanbckom denepansHom okpyre — B CBeppnosckoin u Yens-
6uHckoin obnacteii; B CeBepo-3anagHom cepepanbHOM okpyre. Takke XpaHwnuiia, npep-
HasHauyeHHble Ans XpaHeHus oTxoaoB obpabaTtbiBalowmx NPov3BoACTB umetoTcst B Cubup-
CckoM 1 [JansHeBOCTOYHOM hefepanbHbIX OKpyrax, Fae OHW CKOHLEHTpUpOoBaHLI B MIpKyTCKOIA,

Kemeposckoli obnactsix 1 B KpacHosipckom Kkpae.
Pa3melleHue oTXO40B NPOM3BOACTBA 3NEKTPOSHEPrMM M napa B oTBanax

OTxopopl NPOU3BOACTBa 3MEKTPO3HEPrMM U napa, pasmellaemblie B OTBanax, npeg-
CTaBnsT cOGO 30S1bl U LLNAKN NPEUMYLLECTBEHHO OT CXKUIaHWUs KaMeHHbIX U Bypbix yrnei,
obpasytolmecss Ha NPeanpuUsTUSIX dHEPreTUYECKOro KOMMNEKCa M Ha HEeKOTOpbIX KPYMHbIX
NMPOMBILLNEHHbIX KOMMNIeKcax, UMelLwmx B CBoeM cocTaBe COGCTBeHHble 06bekThl reHepa-
LUMun Tenna n aneKTpoaHepruu.

OTxoabl NPOM3BOACTBA 3MEKTPO3HEPIMM M Napa pa3MeLlaloTcsl B OTBanax Ha Teppu-
Topuun 45 cybbekToB Poccuiickon depgepauun. Hanbonbluee ux KONUYECTBO pa3mellaeTcs B
Cwnbupun u Ha JansHem Boctoke B6nm3u paspabaTtbiBaeMbIX YronbHbix 6accenHoB, npevmy-
wecreeHHo B Kemeposckoin obnactu, KpacHosipckom kpae, Upkytckoin obnactn n 3abaii-

KalibCKOM Kpae.

Pa3smelleHMe OTXOAOB NPOM3BOACTEA 3NEKTPOIHEPruv U napa B XpaHUnuuiax,

KpomMe oTBanos

Otxopnbl NPOU3BOACTBA 3IEKTPO3HEPrVA M napa, pasmellaeMble B XxpaHunuwax, ob-
pasyloTCsl Y NpeanpusATUl dHepPreTUYecKoro KOMIJIeKCa M pasmellaloTcs B6nn3nm MoLHbIX
T3L, pacnonoxeHHbIX B KPYMHbLIX ropofax.

OTxoabl NPOU3BOACTBA 3NEKTPOSHEPrMM M Napa pa3MeLlalTcsl B XpaHunuwax npe-
umyulectseHHo B Mpusomkckom, LieHTpanbHOM, Ypanbckom deaepanbHbix okpyrax. MeHee
BCero ux pasmellaetcs B [anbHeBocTouHOM, KOxHOM, CeBepo-KaBkasckoM ¢henepasbHbIX
OKpyrax.
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Pa3melyeHne oTxoAoB AO6GLIBaOIWMX, 06pabaThiBalOWMX U MHBLIX NPOU3BOACTB

B 06LeKTax 3aXOpOHEeHUA OTXOA0B

Otxoppl fobbiBaoWwmx, o6pabaThiBaloWmx U UHLIX NPOM3BOACTB pasMeLlatoTcs: 1) Ha
MONMroHax MpUNOBEPXHOCTHOIO 3aXOPOHEHUsi NMPOU3BOACTBEHHbLIX OTXOAOB; 2) B CUCTEeMax
NoA3EMHOr0 3aXOPOHEHUS XXUOKUX N Pa3XKKEeHHbIX OTXOA0B, B TOM YMCHe B cucTeMax noa-
3eMHOIr0 3aXOPOHEHWS XUOKUX W Pa3KWKEHHbIX OTXOAOB, MPU 3aXOPOHEHWM B NnacT-
KONJIEeKTOp, 1 B CUCTEMaX MOA3EMHOIO 3aXOPOHEHUS XUOKMX U Pas3XXMKEeHHbIX 0TX0A0B, Npu
3aXOpPOHEHUW B NOA3EMHbIN pesepByap; 3) B cMCTemMax Nof3eMHOro 3axopoHeHus! TBepabiX 1

OTBEePXAEHHbIX OTXOA0B.

PasmelwieHue oTxonoB A00LIBaOWMUX, 0OpabaTbiBalOMX U UHLIX NPOU3BOACTB

Ha NMOJIMrOHax NPMNOBEePXHOCTHOIO 3aXOPOHeHUsA

3axopoHeHne oTxoAoB AoObiBaowWuX, 0b6pabaThiBalOWUX M MHBLIX NMPOM3BOACTB HA
Tepputopuun Poccuiickoinn depepaunm ocyulectasrnsieTcsl Ha 151 nonuroHe NpMNOBEPXHOCTHO-
ro 3axopoHeHusi, BkoueHHoM B MPOPO.

OTmxogpl A0o6LIBaOWMX, 0OpabaThiBAOWMX M UHBIX NPOM3BOACTB pa3MeLLalnTCcs Ha
MonMroHax NpuNoBepXHOCTHOrO 3axXOpOHEeHus1 Ha TeppuTopumn 51 cybbekta Poccuiickoin de-
aepauvu. Haubonbluiee KONUYECTBO MOSIMIOHOB MPUMNOBEPXHOCTHONO 3aXOPOHEHWS Npou3-
BOLCTBEHHbIX OTX0A0B (0TX0A0B A0ObIBaOWMX, 06pabaTbiBalolMX M MHbLIX NPOU3BOACTB)
pasvelwatotcs B [puBoskckoM, LleHTpansHoMm, CubupckoM dhepepanbHbIX OKpyrax.
B NpuBormkckoM heaepanbHOM OKpyre no KonuyecTsy 0GbeKkToB NPUNOBEpPXHOCTHOMO 3axo-
POHEHWs NPOU3BOACTBEHHbIX OTX0A0B BhigensioTcs Camapckas o6nactb, TatapcraH, Uysa-
wwsi; B LleHTpansHom — CmoneHckasi, Tynbckasi, Benropopckasi o6nactu; 8 Cubupckom —

KpacHosipckuia kpai.

Pa3smelueHue XUAOKAX U Pa3KUXKEHHbIX OTXOA0B B CUCTEMaxX NOA3EeMHOro

3axXOpoHeHun (npu 3axXOpPOHEHUM B NNACT-KONMNEKTOP UMM B NOA3EMHbIN

peaepayap)

Pa3amellieHne Xuakmx 1 pa3axmKeHHbIX OTXOA40B B CUCTEMAX NOA3EMHOro 3aXOPOHEHUS
ocywectersietcst Ha 11 OPO, BkntoyeHHbIx B TPOPO.

OT1xoppl, pasvellaemMbie B Hegpax NoCpPeAcTBOM MCMNOSIb30BaHMA CUCTEM NOA3eMHOMo
3aXOPOHEHUST XUOKUX U Pa3KMKEHHbIX OTXOAO0B, BKIO4YeHHbIX B TPOPO, obpasyioTtcst B oc-
HOBHOM B HedhTerasonobbiBaoLen n XMMnM4eckon NpPOMLILLIIEHHOCTH, U pacrnonaralTcs Ha

Tepputopun CaxanuHckoin, TBepckoi, Bonrorpaackoin n Upkytckoi oGnacrei.
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Pa3meLwieHme TBepAbIX M OTBEPXAEHHbIX OTXOI0B B CUCTE@Max NnoA3eMHOro

3aXOPOHEeHus

AHanus csegeHnit 06 OPO, BkntoveHHbix B TPOPO no coctosiHiio Ha 10 uioHs
2016 r., He NO3BONWI BbiIBUTb CUCTEMbI NOA3EMHOr0 3aXOPOHEHUS! TBEpPAbIX U OTBEPXOEH-

HbIX OTX0OZ0B, BKMoyeHHbIe B TPOPO.
Pa3meweHue TKO B 06 bekTax 3axopoHeHUA

PasmeweHne TKO(TKO) B Poccuitckolri depepaumm ocyllectensietca Ha 989 OPO,
BKkntoveHHbIx B TPOPO, 1 pacnonoxeHHbIx Ha Tepputopum Bcex cybbektoB Poccuiickoit de-
Jepaumu, 3a uckroveHmeM roponos denepansHoro aHadveHusi (Mocksbl, CaHkr-lNeTepbypra
u CeBacTonorns), a Tawke Pecnybnuku UHrywetus n Pecnybnvkm Teisa.

TeppuTtopransHoe pacnpegeneHne o6bekToB 3axopoHeHusi TKO, BKkIOYEHHbIX B

MPOPO, npeacrasneHo B Tabnuue 1.2.

Tabnuua 1.2 — Konnuecteo o6bekToB 3axopoHeHusi TKO no cegepanbHbIM OKpyram

Ne (egepansHii OKpyT O6beKTbl 3aX0OPOHEHUS1 TBEPALIX KOMMY-
HalbHbIX OTXO40B
1 LieHTpanbHbin 206
2 CeBepo-3anagHbii 136
3 HOxXHBbIN 51
4 CeBepo-KaBka3sckui 18
5 MpuBonxckuia 225
6 Ypanbckuit 141
7 Cubupckuin 151
8 [anbHeBOCTOUHbIN 61
Bcero no Poccun 989

Kak BugHo 13 1abnuupl 1.2, 06bekTsl 3axopoHeHus TKO, BkntoveHHble B TPOPO, pac-
nonoXeHsl B 0CHOBHOM B [MpuBosmkckoM u LieHTpanbHoM denepanbHbiX OKpyrax, rae CKOH-
LeHTpupoBaHo cBbiwe 45 % HaceneHusa Poccuiickon depepauyn. HaMmeHblLee Konu4iecTso
o6bekToB 3axopoHeHuss TKO pacnonoxeHo B defepasnbHbIX OKpyrax ¢ HauMeHbLuein Yuc-
neHHocTbio HaceneHus (Kpbimckuii, CeBepo-KaBkasckuii epeparbHble okpyra), a Takke B

benepanbHLIX OKpyrax € HuM3KoW ponewn ropopackoro HaceneHus (lOxHbi hepepasnbHbIi
OKpyr).
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1.2 3xonornyeckue acneKTbl pa3mMelleHUs OTXOA0B NPoU3BoACTBA U

norpebneHusn

Pa3melleHue 0TX0A0B OCyLLECTBNSIETCA Ha 00bekTax, KOoTopbie SIBMSATCA Npupoao-
OXPaHHbLIMM COOPYXEHUsIMK, 06ecneunBaloLMMM CHUKEeHUe Unu nNpeaoTBpalleHne Bo3nen-
CTBUSI pa3MELLEHHbIX OTXOZI0B Ha OKPYXaIOLLYI0 cpeay.

Mop akonormyeckuMmy acnekTamy pasmelleHusi OTXO0A0B, B COOTBETCTBUM C onpepe-
nenveMm, paHHbiM TOCT P UCO 14001—2016 CuncremMbl 3KOSMOrMYECKOro MeHemKMeHTa
([23]), cnegyeT NnoHMMAaThL 3NEMeHTbl AeATENLHOCTU N0 Pa3MELLEHNI0 OTXOA0B U ee pesyrib-
TaTa, KOTopble MOryT B3aUMOAENCTBOBATL C OKPYXaloLLen cpesioi.

K OCHOBHbLIM 3KOMOIMYECKUM acrnekram Nnpy pasmelleHMn OTXOAO0B NpPOU3BOACTBA U
noTpebneHns MoryT OTHOCUTLCS:

- U3bSAITHE 3eMeJTbHbIX PECYPCOB UIM YYaCTKOB Heap nop crpoutenscTtso OPO;

- obpalleHue ¢ BelLleCTBaMK, ONacHbLIMU OJ151 OKpyXaloLlei cpeabl;

- NOCTyNJIeHNe 3arpsi3HSIOLLIMX BELLECTB B reoNorMyeckyio cpeny: NoA3eMHbIe BOOHbIE
06beKTbl, rOpHBIe NOPOAbI, MOYBhI;

- MOCTyNfieHMe 3arpsi3HSAIOLWLMX BellecTB B MOBEPXHOCTHble BOAHble OGbLEeKTbl M Ha
6nuanexalyue Tepputopum;

- BbIOPOChHI 3arpA3HAILWMX BelecTB B aTMOC(epHbIi BO3ayX;

- OnocpeaoBaHHOE BO3AENCTBUE HA PACTUTENBHLIN U XUBOTHbIN MUP;

- MOXXapoonacHOCTb (N5 0TX0A0B, 06nafalLMX NOXAapPOONacHLIMM CBONCTBaMU, UK
BbI4EsSIIOLLIUMM MOXapoOonacHbIe BeLecTBa Npy XpaHeHun);

- Guonornyeckoe 3arpsisHeHne OC (npu pasmelleHun TKO).

B nocrakcnnyaraumoHHblid nepuog, OPO kK OCHOBHBIM 3KOJIOrMHYECKUM acneKktam mMoryTt
OTHOCUTBLCSI:

- coOXpaHeHue Bo3aencTBust Ha koMrnoHeHTbl OC;

- OFpaHMYEHHOE 3eMIIenoJib30BaHue yyacTka, paHee UCNOoNb3yeMoro Ans pasMelle-

HUA OTXOO0B.

1.3 OcHoBHbIe crnoco6bl pelweHus npobnem B3auMmoaenucTBUA

ob6beKkToB pa3mMelleHnss OTXoA0B U oxpy)xalou.l,eﬁ cpeabl

Cpeau 3KOMOrM4ecKMX acnekToB Mpy pa3MeLleHuy OTXOAO0B MOTYT ObiTb BbigereHbl

3HAYUMbIe IKONOrMYecKMe acrekTbl, OKa3biBalolme 3HaYUTeNlbHOe BO3AENCTBMNe Ha OKpyXa-
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IOLWYI0 cpefly, KOTOPbIMM MOXHO ynpasnaTb. K 3HaUMMbIM 3KONOMMYECKUM acnekTam, KoTo-
PbIMU MOXHO YNPaBssiTb MOTYT GbITb OTHECEHbI:

- nocTynneHne 3arpsAasHAwWmnx BewecTts B NoA3eMHble U NOBepXHOCTHble BOAHbLIE
06beKThl, ropHbIe NOPoAbl, NOYBHI;

- BLIGpOCHI 3arps3HAIOWLMX BELLECTB B aTMOC(hepHblil BO3ayX;

- obpalleHue ¢ BelecTBaMu, ONacHbLIMU ANs OKpYXalollei cpefbl;

- U3bSITHE 3eMeSbHbIX PeCYPCOB UMK Yy4acTKOB Heap nop crpoutenbcTeo OPO;

- NOXXapoonacHoCcTb (Anst oTxoAoB, o6nagaoLWmx NoXapoonacHLIMU CBONCTBaMM, UNA
BbIAENSAIOLWMMA NOXapoonacHble BELecTBa NPy XpaHeHuu);

- Guonorunyeckoe sarpsisHeHne OC (npu pasmeueHun TKO).

Okonornyeckn GesonacHoe pasmelleHWe OTXOAOB, yYMThiBalOLee ynpasfieHue 3Ha-
YMMBLIMM 3KOJIOrMMECKUMM acnekTamu, obecneunBaeTcsi KOMIJIEKCOM cUCTeM 06yCTpoiicTB
OPO, cnoco6oB akcnnyaTtauuu u 3akpbitus OPO.

Mepbl, HanpaBneHHbIe Ha NpeaoTBPALLEHUe NOCTYMIIEHUS] 3arpASHSAIOLNX BELLECTB B
nog3emMHbIe Y NMOBEPXHOCTHLIE BOAHbIE 06beKThl, Heapa, NoYBbI MPUMEHSIOTCA Ha BCeX aTa-
nax usHeHHoro uukrna OPO: oGycTpoiicTBe Npu NpOEKTUPOBaHUM U CTPOUTESIbCTBE, 3KC-
nnyatauuu, 3aKkpbITUN.

CucteMbl 0BycTpoiCTBa, NPENSATCTBYIOLWME 3arpA3HEHUID NOA3EMHbLIX U NOBEPXHOCT-
HbIX BOOHbLIX OG'beKTOB, Heap v noYBs, BKNOYAKOT:

- MPOTUBOCUNBTPALIMOHHLIA 3KpaH MPUPOAHONO NPOUCXOXAEHUsi (ecTecTBeHHas 3a-
wuta);

- NPOTMBOMUNBETPALIMOHHBLIE YCTPOMCTBA (NPOTUBOMUILTPALMOHHLIE 3KpaHbl, NPOTU-
BOCOWINbTPALMOHHbIE 3aBechl U Ap.) Ans NpepoTBpalleHUsl MUrpauuu 3arpsisHsIloLMX Be-
wects 3 OPO ¢ pmnbTpauMoOHHBIMY BOAAMK;

- APpeHaXHbleé CUCTeMbl, NpegHa3Ha4YeHHble KaK Ans opraHn3oBaHHOro OTBOAA (bl/lﬂb-
TPaLMOHHLIX BOA U3 MaccuBa pa3MeLliaeMblX OTXOA0B, TaK U AN OTBOAA NOBEPXHOCTHOTO U
noA3eMHoro ctoka ¢ npuneraiowein k OPO TeppuTtopun C Lenblo NpeaynpeXxaeHust ero 3a-
rpsi3HEHUS;

- obsanosaHne OPO pans npenoTBpalleHusi NOCTYNSIEHNS! 3arPASHSIIOLLMX BeLLecTB ¢
UNbTPALMOHHBIMKU 1 NIMBHEBLIMY BO4AMM HAa TeppuTopuio, npuneraiowyio k OPO;

- MNOTUHLI U gambel ans OPO, npeacraensiowmx coboit rmapoTexHU4eckue coopyxe-

H¥Sl, ANs NpefoTBpaLLeHUst pa3nvBa 0TXoa0B U 3arpsisHeHust OC.
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Ha atane akcnnyataumm OPO ¢ uenbio npenoTepalleHusl nonagaHns 3arpssHaoWwmnx
BewecTB B NoA3eMHble N NOBEePXHOCTHbIe BOAHbIEe 06‘beKTbI, ropHble nopoabl U NO4BbI OCY-
LWeCTBNAITCA MeponpuAaTUs:

- UCNONb30BaHNe BPEMEHHbIX YKPbIBHLIX MaTepuasioB, HABECOB ANl CHUXKEHUS KOMnu-
yecTBa aTMoccepHbix ocagkos noctynawwmx B OPO;

- MOCIIONHOE YNIIOTHEHME pa3MeLLaemMbiX OTXOAOB, A1 CHWKEHUsI (hyNbTPaLMOHHBIX
CBOWCTB OTXOAO0B U YMEHbLLEHUS 06beMOB (hMnbTPaLMOHHbLIX BOL;

- obpalleHve ¢ unbTpaLMOHHLIMM BOAMM, 3aKMovaloWeecs B UX OTBOAE C MOMO-
b0 APEHaXHbBIX CUCTEM, COope, OUMCTKE C nocneaywmmMm C6pocoM Unn NCNoNbL30BaHUEM;

- UCMOJIb30BaHMe Ce30HHOAENCTBYIOLMX-0XIIXKAAIOLWMX YCTPOWCTB AJ1s1 COKpaLLEHUsI
BPEMEHN NpoMep3aHusi OTXOM0B, 3aXOPaHNBAEMbIX B CKYCCTBE@HHbIX MOSIOCTSAX B MHOroneT-
HeMepanbiX nopoaax.

Mepbil, HanpaBreHHble Ha NpefoTBPAaLLEHne NMOCTYNNEHUs 3arpAsHSAIOWNX BELLeCTB B
noa3eMHble U NOBepPXHOCTHbIe BOOHbLIe 06‘beKTI=I, rOpHbie NMopoAbl, NOYBbl HA 3Tane 3aKpbl-
Tusi OPO 3aknioualoTcst B:

- U30nsiuMM OTX0AOB Ansl npeaoTBpaweHusi nonagaHnss B OPO noBepxHOCTHLIX U
noasemHbix Bog 13 OC n 06pasosanust (ounbTpaUMOHHBIX BOS;

- KOHCepBaLWMN CKBaXWH, Mcnonb3yemMbix npu akcrnyatauum OPO ans 3akaykn oTxo-
40B 1N 3anofiHeHusa noAa3eMHbIX UCKYCCTBEHHbIX nonomeﬁ, B TOM 4ucne noasemMHbIX pe-
3epByapoB, CO3aBaeMblX B MHOrofieTHeMep3nbiX nopoaax, ANAa npeaynpexaneHns Beptu-
KanbHbIX NEPETOKOB, 3aKaYaHHbLIX OTXOAO0B B BbilLenexalyme BOAOHOCHbIe FOPU3OHTI.

Ha atane akcnnyatauum OPO v nocrne ero 3akpbITvsi MPUMEHSIIOTCS crnegyowme Me-
pbl, HanpaefieHHbIe Ha NpefoTBPALLeHVME U MUHMMM3aUMio BLIGPOCOB 3arpsisHSOWMX Be-
LecTB B aTMOCKEpPHbLIA BO34yx Ha aTane akcnnyaTtauuym OPO 1 nocne ero 3akpbiTusi npume-
HSIIOTCH crieayoLmne cnocobbl obpalleHns ¢ Bbibpocamn B atmocdepy:

- NOAroTOBKA OTXOOOB K pa3MmeLLeHuto, HanpasneHHasi Ha ctabunmsaumio CBOMCTB OT-
X0[0B;

- cbop rasa, obpasytowierocs B Tene OPO, n ero paccevBaHue B atMmocdepe;

- cbop rasa, obpasytowierocsi B Tene OPO, u ero cxuraHue (c ncnonb3oBaHnem oT-
KPbITbIX/3aKPbITbIX (paKernbHbLIX CUCTEM UMK CreLmanu3mpoBaHHbIX YCTAHOBOK TEPMUYECKOTO
o6e3BpexuBaHus);

- cbop rasa, o6paaytowerocs B Tene OPO, u ero ncnonb3oBaHne (Ha aHEPreTUYEcKon
YCTaHOBKe);

- NIpUMeHeHne MeToA0B NbifienoaaBneHus;
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- MPUMEHEeHWe OpYrMX Mep NpPOTUB NbUIEHUSI U UCMAPeHUs1 C NOBEPXHOCTU pa3MelLeH-
HbIX OTXOZI0B 3arpsi3HAIOLWMX BELECTB.

Mepbl, HanpaBrneHHbie Ha GesonacHoe pasmellieHWe OTXO[OB, COfepXallux Belle-
CTBa OnacHble A1 OKpYXXaloLLei cpefibl, BKIOYaloT:

- coopyxeHue cuctem obyctpoiictBa OPO, obecneuvBalomnx U3ONALMIO OTXOA0B U
npensTCTByIOLWMX 3arpsisHeHnio OC (CM. BbIwwe);

- NOATOTOBKY OTXOZO0B K pa3MeLLEeHMUIO.

Cnocobbl NOAroTOBKM OTXOAO0B K Pa3MELLI@HMIO ONpeaensioTes X COCTaBOM, KI1aCCoM
OMacHOCTW, HaNMM4YMeM ONacHbIX CBOWUCTB, arperaTtHbIM COCTOsIHMEM U cunanyeckoin opMoii.
B 3aBMCMMOCTM OT yKasaHHbLIX MapameTpoB MOIYT NPUMEHATLCH crieaylowme cnocobel noa-
rOTOBKMW OTXO[0B:

- COPTMPOBKA OTXOZOB, COAEpXalUMX NosieaHbie KOMMOHeHTHl, oGecneuvrBaeT pecyp-
cocbepexeHune 1 CHUKEHME KonuyecTBa pasmMelliaemMbiX OTXO/0B;

- npepBapuTenbHoe obeaspexuBaHue/xumuyeckasi obpabotka oTxonos, obecneuu-
BaoLLAA MUHUMU3ALIMIO HEraTUBHOrO BO3AeNCTBUS Npu akcrtyatauumn OPO;

- 06e3BOXVBaHNE OTXOAOB AN MUHUMMU3aUMn obpazoBaHusi UNbLTPaLMOHHbLIX BOA;

- OTCTanBaHue 1 unsTpauus XUOKUX OTXOA0B nepep Ux rnyGuHHON 3aKadkoin ans ux
COBMECTMMOCTU C BOAAMM M NMOpoAamMu nnacTa-Komnnekropa, npefoTBpalleHnsi KofibMmaTauum
npm3aboiHOi 30HbI U COXPAHEHMS NPUeMUCTOCTU NNacTa;

- U3MenbyYeHue, pasximkeHue, peareHTHass obpaboTka gns npuaaHus oTxoaam Heob-
XO[MMbIX PEOOrMYeCcKUX CBOMCTB OTXOAOB C LIENbI 3aXOPOHEHUSI MOJSTYMEHHOW Nyfbnbl B
nnacTe-KonJeKTope WM NCKYCCTBEHHOW MOSIoCTU, B TOM YMCIEe NOoA3eMHbIX pesepByapax B
MHOrONOTHEMEPS/bIX NOPOoaaXx;

- BpuKkeTMpoBaHVe, KOMKOBaHVWe OTxoAoB, obecneuvBaloLlee CHUWKEeHWE HeraTUBHOro
BozgencTeus otxonos Ha OC;

- 3aTapuBaHve oTxofoB, obecneuynBaloliee MUHVMU3ALIMIO MUTPALKU 3arpA3HSOLLNX
BewlecTs B OC.

Mepbl, HanpaBneHHble HA CHWXEHWe nnolafei 3eMenbHbIX PEeCYpPCOB M Y4acTKOB
Hepp, usbiMaeMbix noj pa3MeLleHne OTXOL0B:

- ucnonb3osanvne ans crpoutenbctea OPO HapylueHHbIXx 3eMenb, obecrneuynBarollee
NOBTOPHOE UCMONb30BAHNE HaPYLLEHHbLIX 38Mefb U COXPaHeHUe 3eMeflbHbIX PecypcoB Mnpu-
roAHbIX AN ApYyryx Lenewn;

- NPUMEHEHNe BbICOTHON CXeMbl CKNaaMpoBaHus, yBenuueHne koadduumeHTa ynnot-

HEHWS NpY pa3MeLLeHUM OTX0O0B, NO3BONSAOLLEN yBenuunsaTtb BMECTUMOCTb O6LEKTa;
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- U3BJIeYEHNe U3 OTXOAOB BTOPUUHbIX PECYPCOB, NoAsIeXallmx NOBTOPHOMY U 3Hepre-
TUYECKOMY MCMOMb30BaHUIO, YTO CrocobcTBYeT CHIKeHMI0 o6bema pasmellaemMbIX 0TX0A0B,
yBenuuyeHuio cpoka akcnnyatauum OPO 1 Tem caMbiM COXpaHeHUIo 3eMenbHbIX PecypCoB.

Mepbl, HanpaeneHHble Ha Ge3onacHoe pasMelleHue oTxoAoB, obnagalowmx noxapo-
onacHbIMU CBOCTBAMW UK BbIAENSIOLMMW NOXXApoOonacHble BeLLecTBa Npu XpaHeHuu:

- npepBapuTenbHas yTunusaums unu obesspexusaHne OTXOAO0B, COAEpXalUX B Mo-
BbILLIEHHOM KOJNMYECTBE roploume KOMMOHEHThI (HethTecoaepxalyme u ap.);

- nopaepxaHue OTXOAOB B YBJIAXXHEHHOM COCTOSIHUM [U1Sl CHDKEHUSI BEPOSAITHOCTU Ca-
MOBO3ropaHusi;

- OrpaHNYeHne KOHTaKTa OTXOM0B C (hakTopamMu, NPOBOLIMPYIOLMIY BO3ropaHue;

- obecneyeHve Ha OPO 3anaca Bofpl, Necka Afs TyLeHWs noxapa;

- obecneyeHne UCNONb30BaHUA MHEPTHbLIX U3ONUPYIOLLMX MaTepuanoB Ass nepechin-
Kv CrnoeB 0TX0A0B, pasmellaembix B OPO.

Mepbl, HanpaeneHHble Ha npepoTepalleHne Guonornueckoro sarpsisHeHuss OC npu
pasmeLyeHuu TKO:

- U3BNIEYEHNE NPU COPTUPOBKE OTXOA0B OpPraHUYeckoi chpakuum, Hanpumep, Ans ee
KOMMOCTMPOBAHUs,, U OJIS CHKEHWS unu npeaoTBpalieHuss GMonormyeckoro 3arpsi3HeHus!
(o]0

- NPOMEXYTOYHAA M30NAUMS OTXOAOB IS OFpaHUYEeHUss pacnpocTpaHeHuss Guonoru-
YEeCKOro 3arpsi3HeHusi NTULAMM, HaceKOMbIMU, MPbI3yHamMu;

- fe3vHbeKUms Konec TpaHCrNopTHLIX cpeacTB Ha Bolesae ¢ OPO ans npenotspalle-
HVS BLONOrMYECKOrO 3arpsi3HEHUsI MPUIeraLLMX TePPUTOPUIA.

C uenbio KOHTPONS YNPaBreHUsi 3KOSIOMMHYECKUMIU acneKTaMm Npu pasmeLLeHn oTxo-
[O0B 1 OJ1s1 CBOEBPEMEHHOIO NPUHSITUS Npeayrnpexaalowmx u KOPPEKTUPYIOLLMX AEACTBUN NO
YyCTPaHeHNI0 HeCOOTBETCTBUIA B 0GycTpoMCTBe, aKcnnyaTauuu, 3akpeitum OPO nposopsitcs
MeponpusATUS:

- NPOM3BOACTBEHHbIA 3KONMOMMYECKUn KOHTPOSb AN OLIeHKU COXPaHHOCTU CUCTEM
o6yctporictBa OPO 1 npaBunbHOCTU BLINOSIHEHUS] TEXHONOMMM pa3melLeHVsi OTXOO0B C yue-
TOM UX COCTaBa, Kracca OnacHOCTM U Hanuumsi OrnacHbIX CBOICTB;

- MOHWUTOPUHI cocTosiHus 1 3arpsisHeHnst OC Ha Tepputopusix OPO v B npegenax ux
Bo3feicTBuss Ha OC. MoHWTOpPUHI B COOTBETCTBUM € npuka3om MuHnpupoabl Poccum ot
4 mapTta 2016 r. Ne 66 ocyliecTBnsieTca B LensX NpeaoTBpalleHns, YMEHbLIEHUS U SINKBU-
Aauvu HeraTMBHbIX U3meHeHui kavectea OC ([24]).

TexHonorun, metoppl, crnocobbl, NpuMeHsiemble Ha aTanax obycTpoiicTea, akcnsyaTa-

umm u 3akpbiTua OPO B Poccuiickoit enepauum, nogpobHo paccMoTpeHbl B pasaene 2.
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Pasgen 2. OnucaHue TeXHONOMI, UCNONbL3yeMbIX MPU pasMeLLeHUn

otxoaoB B Poccuiickon deaepauvmn

B HacTosilwem pasnene onucaHbl TEXHONMOMU pas3MeLLeHUs1 OTXO0B NPOM3BOACTBA U
noTpebneHus, ucnons3yemsie B HacTosiee Bpemsi B Poccuiickoit depepauun.

HacToswuin pasgen noarotoBneH Ha OCHOBE WHOPMaLK, NOJTyYEeHHOW B pe3yfibTa-
Te 06paboTkn cBeeHuiA M3 OTKPLITHIX MH(POPMALIMOHHBLIX UCTOYHUKOB, CBELEHUIA, Nosy4YeH-
HbIX MPU KOHCYNbTaLWUU C 3KCNepTaMyu 1 CBEAEeHWI, NpefoCTaBneHHbIX B pesynbTrate aHke-
TMpOBaHMS opraHu3auusimy, paspabartbiBalowmmn TexHonorum u obopynosaHue gnsi pas-
MeLleHns1 OTXOA0B, M OpraHu3auusaMK, OCyLLIECTBNSAIOWMMWU NeATENbHOCTbL Mo pa3MeLLeHuo

oTtxopos B Poccuiickoit depnepaumn.

21 Kpa'rKoe onucaHue TexXxHONorn4yeckoro npolecca pasmelleHus

oTX0A0B

B HacTosiwwem cnpaBouHuke HAT pa3smelleHue (xpaHeHue U 3axOpPOHEeHWe) 0TXoaoB
paccMaTpuBaeTCsi B COOTBETCTBUM C OCHOBHBLIMU XN3HEHHbIMK umkiamu OPO:

- obyctporictBo OPO Ha aTane ero NnpoeKkTMpOBaHuUs U CTPOUTENbCTBA;

- akcninyatauus OPO, Bkouaolas TeXHONorMYeckue onepauuu: TPaHCNOPTUPOBKA
OTXO[0B; NMOArOTOBKA OTXOAOB K pa3MeLLeHuIo; pa3MeLleHne oTxonos; obpalleHne ¢ unb-
TPaUUOHHBLIMU, APEHAXHLIMW, TaslbiMW, OOXOEBbIMA Bodamu; obpalleHue ¢ BbiGpocamu B
aTtMocepy;

- 3akpbiTne/koHcepBauust OPO vnnm ero nuksuaaums.

O6wasn cxema xuaHeHHoro uukna OPO npeacTasneHa Ha pucyHke 2.1.
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O6yCTPOCTBO

(NPOeKTMpPOBaHWe M CTPOUTENLCTBO)

Mpon3BOACTBEHHBI
9KOMOrMYeCKNiA KOHTPO/b
N MOHUTOPWHT COCTOSIHUS

W 3arpsAsHeHns

OKpy>XatoLlel cpefpbl

Kcnnyatauus
Orxogpl
Obpaujerine ¢ TpaHCIopTMpOBKa
BbiGpocamu B ]
atmocaep) 1 w
[
N i~ Mprem

! Bl
. BmKCAIV 4

= | ®)14bl|'. 14| | 1<>1HbIC

i_ 11BIhIULIle BoAb

i Mogroroska
i .
. ! O6paleHme ¢
! PasveLLeHVe (hUNbTPALMOHHBIMU.
APEHAXHbIMN.
NNBHEBLIMW BOAAMMU
— 4
[— "
* *
L 3aKpbITUe (I Nuksngauns
J 1

PucyHok 2.1 — O6Lwwan cxema XusHeHHoro yukna OPO

2.2 TexHonoruu, npnMmeHdaeMble Mpn pasMelleHnMmM oTxog0B

OCHOBHble TexHOM0rmu O6yCTp0VICTBa, JKCnnyatauynn wn 3aKpbiTtnd, npumMeHdemMble Ha

pa3nuyHbiXx Bugax OPO B Poccuiickoin degepauunmn, npeacrasrieHbl B Tabnuvue 2.1.
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Tabnuua 2.1 — OcHoBHbIe TexHONOMMK 0BYCTPOICTBa, akcnnyaTaumm, 3akpeitust OPO, npumensiemble B Poccuiickoit deaepaumm

OCHOBHbIE TEXHOOrNKW, NpUMeHsieMble Npu oBYCTPOIiCTBe, aKCnyaTaunm n 3akpeitun OPO

OkcnnyaTtauus
Ob6yctpoir- OBpatuenve 3akpbiTve
¢ unbTpa-
B OPO CTBO (Npoek- (pekynbtu-
YAkl TpaHcnopTu- | MoproToska uMoHHBIMM, | OBpalleHue
TUpOBaHUE U Bauus, KOH-
poBKa OTXO- | OTX0OoB K | PasmelleHue | OpeHaxHbl- | C Bbibpocamu
cTpouTerb- cepBauwms,
cT80) [oB pasmeLLeHuio MU, NUBHe- | B aTMocdepy nMKEMRALMS)
BbIMK BOAA-
MU
I. O6beKTbl XpaHeHUss OTXOAO0B A06bIuM 1 oboralleHVsi NPUPOAHLIX PecypcoB
- OTBasbl 0TX0A0B A06bIuM NOMe3HbIX Nnod TA Pa3 PH OB H/n H/g,
MCKOMNaeMmbIX ac T Cr PIr
(o) TK
- oTBanbl 0TXoA0B oboralleHus nones- ned TA Pa3 PH H/n H/o H/g,
HbIX UCKONAeMbIX ac T Cr Pr
o TK 06s

- XpaHunuwia, npegHasHayeHHble ans ned TA O6p Pr (03 1:] H/o nu
XpaHeHusi oTxoa0B Aobbiuv u/vnu o6o- ne3 T Pa3 PH Ucn BK
raweHus Nosne3HbIX CKOMaeMbIX, Kpo- ac TK Cr Ov
Me OTBasoB a

Il. O6bekTbI XpaHeHns oTxoaoB, o6pa3syoLuxca B o6pabaTbiBaloLmnX U UHLIX NPOU3BOACTBAX
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OCHOBHbIE TEXHONOrMU, MPUMEHsIEMBIE NpK 0BYCTPOIACTBE, SKCNyaTauny 1 3akpbiTun OPO

OkcnnyaTauus
OGycTpoir- OBpavyenve 3akpbiTue
¢ ounbTpa-
Buasl OPO oreo (npoerc TpaHcnopTu- | MoaroToska umMoHHBIMKM, | OBpalLenmne (perynes-
TUPOBaHue U BaLMsi, KOH-
N — pOBKa OTXO- | OTXOAOB Kk | PasaMelleHne | ApeHaxHbI- | C BoiGpocamm cepeaums,
cTa0) [0B pasmeLLeHuio MK, nuBHe- | B aTMocdepy nMKEMEALNS)
BbIMW BOAA-
MK
- oTBanbl 0TX0A0B 06pabaTbiBatoLLMX ned TA Pa3 PH Ucn H/A, H/A,
npou3BoaCTB (0] T Cr Pr Oy
ac TK
- OTBasibl OTXOL0B NPOVN3BOACTBA ANeK- Nnes TA Pas3 PH H/n H/p, H/g
TpO3Heprnn 1 napa ac LB Cr (]
(0] TK
- XpaHWnuwa, npegHasHavYeHHble st Nned TA Ot1c PIr O1B H/p H/p,
XpaHeHus oTxoaoBs obpabaTbiBaowmx Nne3 T Poccuitckoin PH Py
Npou3BOACTB, KPOME 0TBanNoB ac Pepepaunn Ucn
a Pas Ov
Cr
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OCHOBHBI® TEXHONOTUM, MPUMEHSsIEMbIE NPK 0BYCTPORCTBE, AKCTTyaTauum U 3akpbitun OPO

OkcnnyaTauus
ObycTpoir- OBpavenve 3akpbiTve
¢ punbTpa-
B oPO CTBO (Npoek- (pekynbTu-
“abl TpaHcnopTu- | MogroToska LMOHHBIMK, | OBpalenmne
TUpoBaHue n BauUuA, KOH-
P poBKa OTXO- | OTXOAOB K | PasmelueHne | gpeHaxHbl- |C BiGpocamu cepeaums,
cTB0) [0B pasMeLLEeHuIO MW, IMBHe- | B aTmocdepy nMKEMaALNS)
BbiMX BOAa-
MU
- XpaHunuLia, npegHasHa4yeHHble ans Noed T Otc Pl OTB H/g, Hip
XpaHeHWsi 0TXO040B NPOM3BOACTBA Nne3 Pas3 Nen
3J1eKTPO3HEpPrMun 1 napa, Kpome oTBa- ac Pa3
nos a Cr
Ill. O6bexTbl 3aX0pOHEHWUs 0TX0A0B Ao6bIBaOWMX, 0GpabaTbiBaOWMX U UHBIX NPOVU3BOACTB
- NOSIMIOHbI NPUNOBEPXHOCTHOIO 3axo- XB TA 3ar PH Ot Mpen, KOKb
POHEHUA NPON3BOACTBEHHbLIX OTXOA0B gloxc) TP Obs PTap Py, nm
Nne3 O6p Mcn BK
ac Ovy
(0]

- CUCTeMbl NOA3eMHOro 3axOpoHeHus

XUOKUX U pas3XXWKeHHbIX 0TX0O0B

9L02-L1 01U
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OCHOBHbIE TEXHONOMMW, NPUMEHsIEMBbIE NPY 0BYCTPOWCTBE, SKCNNyaTauum 1 3akpbitun OPO

Skennyatauua
OO6ycTpoir- Obpawenme 3akpbiTue
¢ puneTpa-
B OPO CTBO (Npoek- (pekynbTu-
YAkl TpancnopTu- | MogroToeka uMOHHbIMYK, | OBpaleHve
TUpoBaHWe n BaL KA, KOH-
CTPOMTENb- poBKa OTXO- | OTXOZOB K | Pa3melueHue| ApeHaxHbl- |C BeiGpocamu copeaLs,
cTRO) nos pasMmeLLeHuio MW, NMBHe- | B aTmocdepy nuKBMaaLMS)
BbIMU BOOa-
MU
- CUCTEMBbI MOA3EMHOM0 3aXOPOHEHUS HC TA N3m HMn H/O H/p, KHC
KUOKAX N pasUKEHHbIX OTXOA0B, Npu crnc Tr OTc anc
3aXOPOHEHUM B MAcT-KONNEKTop PO
yC
(0]
Pa3
- CUCTeMbI NOA3EeMHOro 3aXOpPOHEeHUs cnpP TA Pa3 3r O1B H/n nn
XUOKUX U pas)mKeHHbIX OTXOAO0B, Npu T HMon BK

3aXOPOHEHUM B NOA3EMHbI pe3epByap

9L02-L1 O1M
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OCHOBHbIE TEXHONOMMKU, NPUMEHsIEMbIE Npu 0BYCTPOICTBE, IKCTUTyaTaumn U 3akpbituu OPO

OkcnnyaTtauyus
OG6ycTpoir- Obpaenme 3akpbiTue
¢ unbTpa-
B OPO CTBO (NpoekK- (pexynbTu-
UAsl Tpanucnoptu- | MoaroToeka uvoHHbIMK, | OBpaLerre
TUpPOBaHue 1 BaLsA, KOH-
cTpouTent- poBka OTXO- | OTX0AoB k | PasmelleHne | apeHaxHbl- |C BbiGpocaMu cepaauys,
cT80) pos pa3meLLeHuio MU, NMBHE- | B aTMocdepy AMKEMZALWS)
BbIMU BOAA-
MU
- CUCTeMbl NOA3EMHOM0 3aXOPOHEHMWS r Tr O6p 3r H/p, Mpen H/A
TBEpAObIX M OTBEPKOEHHbIX OTXOA0B TK O6B 3C
TP or
TA Mp
3ar
Pas3

IV. O6beKTbl 3aXOpOHEeHMs1 TBepAblX KOMMYHaJbHbIX OTXO0B

9102-L} O1H
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OCHOBHbIE TEXHONOMMU, NPUMEHsIEMble NPY 06YCTpOoICTBe, SKCnyaTaumm u 3akpbitun OPO

SkennyaTauus
OGycTpoir- Obpawetue 3akpuiTue
¢ unbTpa-
Buasl OPO cTBO (NpOEK- (pekynbtu-
TpaHcnopTu- | MNoaroTtoska LUMOHHbIMK, | OBpalyeHue
TMpOBaHue 1 BaLUs, KOH-
poBka OTXO- | 0TX0foB K | PasmelneHne | apeHaxHbl- |C BeIGpocamm
cTpouTenb- cepsauus,
cTe0) nos pa3smeLleHmio MU, NMBHe- | B atmocdepy nVKengaLMR)
BbIMK BOOA-
MU
- 06bEKTbI 3aXOPOHEHUS TBEPAbIX KOM- nos TA PC6 PH Ot OTs nn
MyHaJsbHbIX OTXO[0B ac CP Pbp Py Pac BK
o) CA Wcn Wcn
COb Nam Ov
CCb Mp
Bp
TO
BO

OB6ycTpoiAcTBO

Okcnnyataums

I — repmeTn3aumst KOHTaKTHO 30HBI C MOA3EMHbIMU Boaamu, [l — nambbl, [IC — apeHaxHble cuctemsl, XK6 — xene3o6eToHHbie GyH-
kepbl, HC — HarHeTaTenbHble ckBaxuHbl, O — obBanoska, M3 — npoTuBoUNLTPauuoHHas 3aBeca, CIMP — CKBaXMHHLIN noa3em-

Hbili pesepsyap; N®O — npoTuBoduUNLTPaLMOHHBIN akpaH, COB — cuctemsl otBoaa 6uorasa, CCb — cucrtema cbopa 6vorasa,
CIMNC — cneuuanbHas NornoLwanLLas CKBaXuHa.
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OCHOBHbIE TEXHONOMMKU, NPUMEHSIEMbIE NpY 0BYCTPOACTBE, AKCMyaTauuu u 3akpbitun OPO
OkcnnyaTtauus
OGycTpoit- Obpavenve 3akpbiTue
¢ unbTpa-
B oPO CTBO (Npoek- (pekynbTu-
uabl TpaHcnopTu- | MoaroToska LUMOHHBIMYK, | OBpaluexue
TMpoBaHue U BaLWsA, KOH-
poBka 0TX0- | OTx0AoB Kk | PasmelneHne | apeHaxHbl- | C BbiGpocamu
cTpouTens- cepBauus,
cTB0) nos pa3smeLleHuio MK, NUBHe- | B atmocdepy ANKENZALMA)
BbIMU BOA@-
MM

TpaHcnopTupoBka: TA — TpaHCNopT aBTOMOOWIbHBIN, T — TpaHcnopTt mMapaenuueckuin, TK — TpaHcnopT KoHBeWepHbid, TP —
TPaHCNOpPT perbCoBbIN.

MopgrotoBka oTx0A0B K pasmelleHuio: BO — buonornueckasi obpabotka, Bp — OpukeTvposanue, 3aT — 3atapusaHue, M3M — u3-
MenbueHune, O6B — obesBoxuBaHve, O6p — obesspexmBaHue, OT — oTBepxaeHvne, OTc — oTcTamBaHwue, MNp — npeccoBaxue, Pas —
paaxwmkeHune, PO — peareHTHasi o6paboTka, PC6 — paspenbHbiii cbop, Poccuiickoit denepaunn — paspeneHue Ha cdpakuum; CA —
copTvpoBka asToMmaTuueckas, Cr — cryweHue, CP — copTuposka pyyHas, TO — Tepmudeckas obpaboTka, YC — ycpepHeHue cocta-
Ba, ® — cunbTpauus.

Paawvellenune: 3 — pasmelleHne 3aknagkoin rmgpasnuyeckoi, 3C — paamelleHne 3aknapkoi cyxoi, HMn — pasmelleHune HarHeTa-
HueM B nnacT-konnekrop, HMon — pasmelyeHne HarHeTaHuem B Nonoctb, PBp — pasmeweHne B bpuketax, PIC — pasmelieHue rma-
poHamMbiBoM, PH — pa3wvelleHne HaBanoM (Hackinbio), PTap — pasmelyeHue B Tape.

OGpaLleHre ¢ UnbTPaLNOHHBLIMU, APEHaXKHbLIMKY, NMMBHEBLIMM Bodamu: Mcn — ucnonb3osBaHue, OTB — otBog, O4 — ouncTka, Pu—
peumpKynsuus.

O6paLleHue ¢ BbiGpocamu B atmocdepy: Men — ncnons3osaHve, OTe — oTeopg, MNpen — npepoTepalleHne, Pac — paccemBaHve.

3akpbiTve

9L02-LI O1U
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Bugsl OPO

OCHOBHbIE TEXHOMOMMM, NPUMEHSIEMbIE NPU OOYCTPOWCTBE, SKCMyaTaumn 1 3akpbitun OPO

Obycrpoit-
CTBO (Npoek-
TUpoBaHue 1
cTpouTenb-

CTBO)

OkennyaTauus

TpaxcnopTu-
poBKa oTXo-

aos

MNogrotoska
OTXOA0B K
pa3meLLeHuno

PasmelueHune

Ob6paLueHne
¢ ounbTpa-
LIMOHHBIMMU,
OPEHaXHbI-
MW, NIMBHE-
BbIMU BOAA-

OGpaLueHue
¢ Bblbpocamu
B atMocdepy

3akpbiTue
(pekynbTu-
BaLWsl, KOH-
cepBauus,

nvkBuaauus)

KHC — koHcepBauusi HarHeTaTenbHbIX CkBaxkuH, KOKB — koHcepBauus xenesobeToHHbix 6yHkepos, MU — nokpbiTne nsonsiuMoHHoe,

BK — 6uonoruyeckuii atan koHcepBauuu, JINC — nuksBnaaums nornowatoLleid CKBaXuHbl. H/g — HegoCcTaTouHO AAHHbIX.
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2.2.1 TexHonorum, NpuMeHsieMbleé ANA 06ycTPOMCTBa 06HLEKTOB pasmelLleHus

oTX0[0B
MpoTnBoUNLTPaLMOHHBIE YCTPONCTBA

MpotuBodunsTpaLmoHHbie yctpoictBa OPO npepHa3HayeHbl Ans NpefoTBpaLleHus
HeraTUBHOIO BO3IEACTBUSI pa3MelLaeMbiX OTXOAOB Ha NMOA3eMHble BOAbl U Heapa, nyTtem
npeaoTBpaLLeHUs NPSIMOro KOHTaKTa OTXOA0B U NOA3EMHbIX BOA U UCKIIOYEHMs unbTpamm
xupakon ¢pasbl ua OPO BMecTe ¢ pacTBOPEHHbIMU B Heil TOKCUYHBLIMU BELLLEECTBaAMM.

MpoTnBoUNETPaUMOHHBIE YCTPONCTBA BBIMOMHAIOTCA U3 MaTepuanos, WHEPTHLIX W
YCTONUMBbLIX K:

- BO34ENCTBUIO BELLECTB, BXOASILLUX B COCTAB OTXOA0B;

- (hr3anyecknM BO3AEVCTBUSAM (Nepenafam BNaXxHOCTU U TemnepaTyphbl);

- MexaHu4eckuM BosaeicTeusiM (nedopmaumsm) ([25]).

MpoTuBOMUNLTPALMOHHbIE YCTPOMCTBA MPOEKTUPYIOTCH U COOPYXKAaIOTCH C Y4eTOM
BCEro cpoka aKcrryaTtauvm 1 NoCTIKCTTyaTaumMoHHOro obenyxusanus OPO.

PasnuyaloT fBa OCHOBHbLIX TUNa NPOTUBOMUILTPALMOHHBLIX YCTPOMCTB: NPOTUBO-
bUnbTPaLMOHHbIE 3KpaHbl U NMPOTUBOMUNLTPALMOHHbIE 3aBechl. B kayecTBe gononHuTens-
HbIX MPOTMBOMWIILTPALMOHHLIX YCTPOWCTB, UMEIOLUX OrpaHUYeHHOe NpUMEeHeHue, Bbiaens-

0TCS XKene3o6eToHHbIe OyHKepbl ¥ repMeTM3aLusi KOHTaKTHOM 30HbI C NOA3EMHbLIMU BOAAMM.
MpoTuBoUNLTPALMOHHbIE 3KPaHbI

Tunbl NpoTUBOMUNLTPALMOHHLIX 3kpaHoB (MP3I):

- NPOTUBOUNBLTPALIMOHHBIE 3KpaHbl U3 NPUPOLHBIX MaTepuaros;

- MPOTUBOMMUNLTPALIMOHHBIE 3KPaHbI U3 NCKYCCTBEHHLIX MaTepuaros;

- KOMIIEKCHbIE MPOTUBOMUIETPALIMOHHBIE 3KPaHbl M3 MPUPOAHBIX U UCKYCCTBEHHbIX
mMaTepuvarnos.

T1®3 u3 npupodHbIx Mamepuanog MoryT GbiTb €CTeCTBEHHbLIMW, KOrga B OCHOBaHUU
y4acTka, ucrnonbayemoro nop o6yctpoiicteo OPO, 3aneraloT rmyMHUCTbIE TPYHThI C koadhdhu-
LMEeHTOM chunbTpaumm, NpefycMoTPEHHbIM HOPMAaTMBHBLIMA AOKYMEHTaMM, U NCKYCCTBEHHbI-
MW, COOPYXaeMbIMU U3 MTUHUCTLIX MPYHTOB.

EcmecmeeHHsiil [0S, obecneumBaloLLMin HOPMaTUBHBIA KOAUUMEHT cunbTpaumm,
He TpebyeT cneumanbsHbiX MeponpusTuii, 06opynoBaHusi U CpencTe ans peanusaumu. lo-
3TOMY OCHOBHbLIMW [OCTOMHCTBAMM ecTecTBeHHoro MdI siBnsitoTcst pecypco- U aHeprocbe-

pexeHue, CHWKEHWE KanuTanbHbIX 3aTpaT Ha cTpouTesiscteo OPO.
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OCHOBHbIM OrpaHVyYeHMemM WCMNO/b30BaHNA eCTECTBEHHbIX [MP3, COOTBETCTBYHOLNX
HOpMaTVBHbLIM TpeboBaHUAM, ABMIAETCA UX BECbMa OrpaHuyYeHHoe pacrnpocTpaHeHune.

NP3, coopyxaemble W3 T/IMHUCTbIX FPYHTOB, MMEKT HU3KYID CTOMMOCTb. [ns
ycTpolictea M®3 13 NpUPOLHbLIX MaTepuasoB Heob6xoaMMo Hanudne B6aM3M obycTpavBae-
MOTO y4yacTka [MIMHUCTbIX FPYHTOB.

CoopyxeHne NP3 u3 NnpupoaHbIX MaTepuasioB BKIOYAET yKNaAKy rMIMHACTOrO rpyHTa
CNMOSIMW U €ro NOC/IONHOr0 YNAOTHEHUSA C UCMO/Ib30BAHMEM CMNeELUann3vpoBaHHON TEXHUKM
(pucyHok 2.2). CTeneHb He06X04MMOro YnjoTHEHWUS ONpefenseTcs Ha OCHOBaHuW npepgsa-

pUTENbLHO NPOBEAEHHbIX 1abopaTopHbIX UCCNefOBaHUIA.

PrcyHOK 2.2 — YNnoTHEHWE TIMHSAHOTO akpaHa ([26])

[Nns ynnoTHEHWS [IMHUCTbLIX TPYHTOB NPUYMEHSIIOTCS:

- YkaTka. [pyHTbl YNIOTHSAIOT yKaTKOW KaTkaMu Ha MHEBMOKOMIECHOM XOA4Y W Kynauko-
BbIMU KaTkaMu, a Takxe TPaHCMOPTHbIMU U 3eMJ/IEPOAHO-TPAHCMOPTHLIMU MallnHamu. Kart-
Kamy ¢ rnafkuMu BasibLamuy yKaTbiBaloT FPyHTbI, TN1aBHbIM 06pa3oM Ha 3aBepluawlleii cra-
A1 yNIoTHEHNS BepxHero cnos. Katkamy Ha NHeBMOKOMIECHOM X0y MOTYT ObiTb YM/1OTHEHBI
BCE BWAbl TPYHTOB. KynaukoBble KaTKM NPUMEHST AAS YNIOTHEHUS TIMHUCTLIX FTPYHTOB C
npMMechbilo LWebHA U1 rpaBusi, a Takke KOMKOBaTbIX [PYHTOB. KynaukoBble KaTku
He NCNoJb3YTCA ANA YNAOTHEHUS CMAAHUEBBLIX [NMNH U CUAbHO YBAAXHEHHbLIX MNHUCTbIX
rPYHTOB.

- TpamboBaHune. Tpambyouwine malmnHbl obecrneynsatoT aPPEKTNBHOE YNIOTHEHNE, B
TOM 4uCNe C BKAYEHUSMU KPYMHOOB/OMOYUHBIX TPYHTOB, & Takke CyXMX KOMKOBAaTbIX [fIMH.
Mpn TpamboBaHUN YKNOH MOBEPXHOCTU YNIOTHAEMOIO C/0S1 FPYHTA He [O/DKEH MpPEBbILATL B

nonepeyHom HanpasneHun 9 % u B npofosibHOM 18 %.
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FMVHWCTBIE TPYHTbI MasiovyBCTBUTENIbHbI K MEXaHUYECKUM BO3AEeWCTBUAM, HO KpaliHe
YyBCTBUTE/bHbI K KO/le6aHUAM BRaXHOCTWU. Mpu HW3KOW BAAXHOCTM B HUX (hopMupyloTcs
TpewmHbl ycbixaHusa ([25]). HapyweHue cniowHOCTA TMIMHUCTOrO 3KpaHa BO3MOXHO TakKxe B
pe3ynbTare HEOTEKTOHMYECKNX ABUXeHu ([27]).

MpoHuyaemocTb M®PI M3 IMUHUCTBIX MaTepuasioB Ha MpPakTuke He AOCTUraeT Hyns.
MpoHuyaemocTs MNP U3 rMUHUCTLIX MaTepuanoB CHWXAKT NYTEM YMEHbLUEHUS Ha Hero
rmagpaBfiMyeckol Harpysku. [ns atoro cob6nofatoTcs ABa OCHOBHbIX NpuHuuna: Koadduum-
€HT MPOHMLAeMOCTV AO0/MKEH 6biTb Kak MOXHO 60/s1ee HU3KUM, rmapaB/Myeckas Harpyska Ha
3KpaH J0J/DKHA ObiITb MUHUMANbHONM AN yMEHbLWEeHNs AaBNeHns.

Ona cHuxeHna npoHuuaemoctn MNP M3 MMUHUCTLIX MaTepuanoB COOpYXalT ABYX-
CNOWiHbIE 3KpaHbl, TAe MexAay ABYMS CNOSAMM [MIMHbl ycTpanBaeTca APeHaxHblli Cnol n3 nec-
Ka, a MoCTynuBLUaA B APEHaXHbI €0l BoAa OTBOAMTCA C NOMOLLbI APEHAaXHON CUCTEMBbI.
CHMXeHMe NpPOHNLaeMOCT/ NPOMNCXOAUT 3a CUET CHUKEHUSI Hanopa XUAKOCTU AeicTByoL el
Ha HUXHWIA CNOIA, paBHOIO BbICOTE XMUAKOCTU B ApeHaXHOM cnoe ([14]).

K oCHOBHbIM HepgocTaTkam MN®D U3 rMUHUCTLIX FTPYHTOB OTHOCATCS:

- o6pasoBaHVe TPEeLNH YCbIXaHUS NPU HU3KOW BNaXHOCTH;

- NOCTENeHHOe yBenmyeHne KoadpduumeHtTa uabTpaunun BCneacTBme yxyalWeHns Ko-
ahdurumeHTa YnI0THEHUA OT BO3AENCTBUSA CE30HHbIX U CYTOUYHbIX LWKI0B 3aMOpaXKMBaHUS-
OTTanmBaHus;

- NOABEPXEHHOCTb Pa3MbIiBaHUIO MPU BbICOKON BIAXHOCTH;

- HEYCTOWUYMBOCTb K HEOTEKTOHUYECKUM ABUXEHUSAM 3E€MHOW KOopbl;

- Xummnyeckas gerpagauus nog Bo3aeincTenem arpeccuBHbIX MUAbTPALMOHHbIX BOS;

- MEHbWMNA 06bEM CKNaAMPOBAHMA OTXOAOB, B CpaBHEHUU C MNP M3 UCKYCCTBEHHbIX

MaTtepuasos, B CBA3M C 60/bLONI ToNwmHoi MNP (o 1 M n 60nee) (pUcyHok 2.3).

MsiTas FnHa, rpaBuii MOLLHOCTbIO 1 M.

BEHTOHNTOBIM MaT, ApeHaXHDIV MaT
o nepumeTpy NPOEKLYMN NONFOHA

C MpUrpy304HbIM cnoem 0.3-0.5 M.
110 MePUMETPY MPOEKLM MOMUTOHa

a 6

Puc. 2.3 — YcTpoiicTBo NP3 13 TUHUCTLIX MaTepuasnos (a) 1 M3 6GEHTOHWUTOBbIX
maTtoB (6) ([28])
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B kauectBe pasHoBuAHOCTU rpyHToBOro M3 ucnonbayetcs rpyHTOGUTYMHBIA MP3.
OH ucnonb3ayeTcs 06bIMHO Kak OCHOBaHWe ANs ApYriX TUMOB SKpaHOB W NpeAcTaBnseT coboi
MUWHeparsbHbI €CTeCTBEHHbIN rpyHT, 06paboTaHHbli Ha rmyBuHy 10—-15 cm xugkum Butymom
UK HeTLIO ¢ fobaBreHMEM LeMeHTa W YNNOTHEHHbIV rmagkuMn kaTkamu. B cnyyae cynec-
YaHbIX UNW CYMMHUCTBIX PYHTOB Mepes, NponuTKon HedpT UM BUTyMa BHOCATCS akTUBHbIE
po6asku — UeMeHT unu nssecTtb. Mepen BHeceHWem [o6aBoOK rPyHT NpoTpaBnMBaeTcs rep-
6uumpamm Ha riybuHy no 20 cm ([29]).

D3 u3 uckyccmeeHHbIX Mamepuasos pasnuyaroT CreayLmnx BULOB:

- N®3 u3 6eToHHbIX MaTepuanos;

- M3 u3 achansToBLIX MaTepUanos;

- M®3 u3 reocuHTeTUHECKUX MaTepuanos (NonMMepHbix reomembpaH, 6EHTOHUTOBBLIX
MaToB).

®3 u3 6emoHHbIX Mamepuaros 6biBaloT xene3obeToHHble, 6eTOHONNEeHouYHbIe, No-
numepOeToHHbIe.

M®3 u3 matepuanos Ha OCHOBe 6eTOHa UMEeIOT CPaBHUTENLHO BbICOKUI ko3adhduLm-
eHT chunbTpaumm n cnabylo TPeLMHOCTONKOCTb.

B cBsian ¢ pUnNbTPALMOHHBIMU U NPOYHOCTHLIMA O0COGEHHOCTSIMU BETOHHbLIX U Xene-
306eTOHHbIX MPI TONWMHA MOHONMUTHBIX MU COOPHbLIX Xene3obeToHHbIX NNUT NpUHUMaeT-
Csl Ha npakTuke He MmeHee 10—-15 cm.

CHuxeHune koadbdpuuveHTa unsTpaumm OO0 HOPMaTMBHBLIX 3HAYEHWIA [OCTUralT ny-
TEeM TOPKPETUPOBAHUS NN CUNUKATU3ALIMU, YTO SIBNSIETCA AOPOrOCTOSALLUM MPOLIECCOM.

BeToHHbIe NP3 NpUMEHsIIOTCA peaKo U UCMONb3YKTCH B OCHOBHOM B HEGOMbLUMX eM-
KOCTHBIX COOPYXKEHUSIX.

o3 u3 acghanbmoesix mamepuanoe GbiBaloT acthanbToGeToHHbIe, acthansTononu-
MepbeTOHHbIE.

MpoTuBoMUNLTPaLMOHHbIE YCTPOACTBA M3 acdanbTOBbIX MAaTEPUArioB UMEKT HU3KYIO
BOJOMNPOHMLIAEMOCTb, CTOMKM CTAPEHMI0 U COXPaHSIIOT CrIOWHOCTb MPU HEepaBHOMEPHbIX
ocapkax.

MpumeHeHve MO un3 acthanbToBLIX MaTEpUanoB LenecoobpasHo: Npu OTCYTCTBUM
Ha MecTe CTpOUTENbCTBA IMUHUCTLIX FPYHTOB, MPUrogHbIX Ans coopyxeHusi MNMdY; npyu He-
6naronpusATHLIX AN YKNAOKA UHUCTBIX 3KPAHOB KIIMMaTUYECKUX YCIOBMUSX; B ceicMuye-
CKWUX parioHax; B MECTHOCTSIX C MOPCKMM YMePeHHO-KOHTUHEHTANbHLIM KITUMaTOM.

M®3 BeINONHSAEMble M3 MMOPOTEXHUYECKOTO MENKO3epHUCTOro acdasnstTobeToHa,
YKNnafbIBaloTCsi 0ObIYHO NO COK rpyHTa, NPONUMTAHHOTO BUTYMOM, TONLWMHOK 4—6 cM, nocre

yero noBepxHocTb acthansTo6eToOHa NOKPLIBAETCA CMOEM XMAKoro Gutyma c nocnegyroluei
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NOCbLINKOW croem necka TonwumHoi 0,5-1 cMm. Ha oTkocax npu Heo6xoguMocTK ycTpansaeTcest
gonosiHnuTesbHOe KpenreHue.

MN®3 n3 acanbTononMMepbeTOHHbIX MaTepuanoB KOHCTPYKTUBHO CXOXWU C acdarb-
T06eTOHHBIMK MPI. MDD K13 acthanbToNONMMEpOGETOHOB BINONHATCA Ha MoauduumMpo-
BaHHOM BsXylLeM, cocTosiLeM u3 Gutyma ¢ foGaerneHvem kaydyka unv gpyrux rnonMMepos B
konudectee 10 % — 20 % oT maccel GuTyma. 310 npupaeT actanstTononmmepbeToHy no-
BbILLI@HHYI0 MOPO30OCTOMKOCTb U 3/1aCTUYHOCTb, CHUWKaET ero BOAONPOHNLIAeMOCTb.

M®3 13 acanbTOBLIX MaTeprasrioB MMEKT CieayoLne HegoCTaTKu:

- HECTOWKN K BO3OENCTBUIO KOHLI@HTPMPOBaHHbIX KUCIOT, 0COGEHHO npu Temnepartype
cebiwe 40 °C;

- B LLENI04HON cpene, 0coGEeHHO Npu BOMHOBOM BO3[ENCTBAM UMM BO3OEWCTBUM Typ-
GyneHTHOro NoToka, BO3MOXHO 3MyfNbrMpoBaHue 6uTyma;

- B TOHKOM crioe HedTsiHble GUTymbi BLICTPO cTapetotr, 0COGeHHO Npu BO3denCTBUU
ynbTpadroneToBbIX Nyveit U NOBLILLEHHON TemnepaTyphbl;

- XpYnKu Ha Mopo3e.

O3 us 2eocuHmemuyeckux Mmamepuarnoe (MouMepHbLIX 2eomMembpaH, 6eHMoHUMo-
8bIX Mamoe) NPaKTU4YECKN MOTHOCTLIO UCKIIOHAIOT hunbTpaumio xuagkon dassl ns OPO.

FeocuHTEeTUYECKME MaTepuanbl AENsTCA Ha 4 Knacca, Kaxablii U3 KOTOPbIX MOXeT
6bITb UCNonb30BaH npu crpoutenscTee MNP3:

- reoTeKCcTunu,

- reopeLueTkn n reoceTku;

- reomembpaHbi;

- FeOKOMMO3UThI.

Yctpoiicteo MNP M3 reocMHTeTUHECKMX MaTepuanioB Ha OCHOBE MONU3TUIIEHaA —
HDPE, LDPE v gp., 3a ucknio4yeHmem 6eHTOHUTOBLIX MaTOB, BbINOSHAETCH OOLIMHO nNpu no-
noxvTensHoW TemnepaTtype Bo3fyxa. Ycrpoiicteo MNP n3 reocuHTeTUHECKMX MatepuanoB
Ha OCHOBe DEeHTOHUTa MOXET NMPOU3BOAWTLCS Kak NpU NOMOXWUTENbHON, Tak U Npu oTpuua-
TenbHou TemnepaType Bo3dyxa.

Tvnosble onepauvmn TEXHOMOMMYECKOro npouecca no ycTponcTay MNdS ns reocuHteTn-
YeCKuUX MaTepuanos — NoNMMepPHbLIX reoMeMOpaH:

- YCTPONCTBO APEHAKHOrO CrOos;

- YCTPOWCTBO NOACTMAIOWEro Criosi;

- YKnagfKa crnosi U3 re0OCMHTeTUYECKUX JINCTOB;

- COefIMHEHNe re0CMHTETUYECKUX JIUCTOB;

- YCTPOICTBO 3aLUMTHOTO Cros;
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- yKnafka 3aWwnTHbIX MPOKIaA0K Mex Ay CMEXHbIMU CNOAMMU;

- KOHTPO/1b Ka4yecTBa re0OCMHTETUYECKUX SIMCTOB, CBAPHbIX LUBOB;

- KOHTpO/b KavecTBa MNP reoPumsnyeckMmMmn MeToLamu;

- NpoBefeHne rmgpaBnmyeckmx ncnbitaHnin NMNo3.

TunoBble onepauuu TEXHOMOTMYECKOro npowecca no ycrpoiictey MN®3 n3 reocnHTeTU-
Yeckux MatepnanoB — GEHTOHUTOBbLIX MaTOB:

- YCTPOICTBO APEHAXHOro Cnos;

- YCTPOIACTBO MOACTUNAIOLWErNO COS;

- yKnagka cnost u3 6eHTOHUTOBbLIX MaToB;

- BM3yasibHblli KOHTPO/Ib KayecTBa: CM/IOWHOCTb MNOKPbLITUS, AOCTATOYHOCTb Haxse-
CTOB;

- YCTPOICTBO MPUIPY304HOTO CI0S.

Ha pucyHke 2.4 npegctaBneHa KOHCTPyKums MO ¢ N3 6€HTOHMTOBbLIX MaTOB.

C npvvieHeHvem
Kraccu4eckas
KOHCTDYKLYS COBPEMEHHbIX MATEP/ANIOB

PucyHok 2.4 — KoHcTpykumsi NP3 ¢ ncnonb3osaHneM 6eHTOHNTOBOro Mata ([28])

MoacTvnalowWmii U 3aWMUTHLIA CNOW BbLINOMHATCS U3 TPpyHTA. [MOBEPXHOCTb NOACTU-
NTAlOLLETO C/I0A OUMLLAEeTCA OT Mycopa, KOPHell 1 OCTPbIX KaMHell, OpraHuku uav Lpyroro ma-
Tepuana, KOTopblii MOXeT NOBpeAUTb reocUHTeTUUYECKMe MaTepuansl. MNpu ycTpoiicTBe nog-
CTUNAKOLWEro €nos, B c/iydae npumeHeHuss MNP M3 NonuMepHoit reomembpaHsbl, UCKAlOYaeT-
cs o6pasoBaHue TpeluH, NosiBfeHne NPU3HAKoB HabByxaHWs WaWM BCMyuyuBaHus rpyHTa. 3a-
LMTHBLIA cnoii o6pabaTtbiBaeTcs repbuLMaaMmmn A1a UCKNIOUYEHUS NPopacTaHus B HEM pacTu-

TEMIbHOCTU, CNOCOGHON NOBPEeAUTL CMOI N3 TEOCUHTETUYECKUX MaTepasnioB (PUCYHOK 2.5).
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PucyHok 2.5 — YcTpoiictBo Md3D 13 nosMMepHoi reomemopaHbl Ha OPO B
Mockosckoi obnactu ([26])

B cnyvyae npumeHeHns M®3 u3 OGEHTOHUTOBLIX MaToB 06paboTka repbuuugamm
He TpebyeTcs, Tak kak MaTepuasn CTOeK K MpopacTaHuio KOpHe.

Mo KoHCTpYKUuMN NP3 U3 reoCUHTETUYECKNUX MaTepranos (NOSIMMEPHbLIX reoMeM6paH,
6EHTOHMTOBbLIX MAaTOB) MOFYyT GbiTb O4HOCMONHbIE W ABYXCMOWNHbIE. OAHOCNONHbIA NP3 13
No/IMMEPHbIX reoMeMbpaH COCTOUT W3 MIEHOYHOIO 3/1EMEHTa, YKNaAblBaeMoro Ha noAactu-
Nawwmin n 3aWwmnTHbIA CNou, ABYXCNOWHBIA 3KpaH COCTOUT U3 ABYX M/IEHOYHbIX 3/1EMEHTOB,
pasfeneHHbIX ApeHaxHbIM CNoeM K3 necka, NoACTUNAIOLLErO 1 3aWMTHOIO C/I0EB.

NP3 13 reocnHTETUYECKMX MaTepuasoB (NONMMEpPHbIX reoMeMbpaH, GEHTOHUTOBbIX
MaToB) LenecoobpasHo MPUMEHATL: MPU OTCYTCTBUM [OCTATOYHOrO KO/MIMYEeCcTBa [PYHTOB,
NPUroAHbIX A5 CTPOMTENbCTBA 3KPaHa; Npy HanMyMm HebnaronpuUSATHbLIX MOTOAHbLIX YCNOBUIA,
3aTpPyAHALWNX yKNaAKy FPYHTOBOIO 3KpaHa; B CEMCMUYECKMX paioHax, rae gpyrve Buibl
NPOTUBOUILTPALMOHHBIX YCTPONCTB MOTYT 6bITb HEHAAEXHLIMU.

[eocnHTEeTMYECKME MaTepuasibl, NpMMeHseMble Npu cTpouTenscTee M@, obnagatoT
BbICOKUMW MPOYHOCTHbIMU XapaKTepmucTukamm, yCTONUMBbI K THUEHWIO U BO3AENCTBUIO 0ObIX
XMMUYECKNX BeLeCTB U MUKPOOPraHN3MOB, XapakTepHbIX AN TPYHTOB, NMOA3EMHbIX U hub-
TpauMOHHbIX BOf. [eOCUMHTeTMYeCcKne MaTepuasibl Ierko MOHTUPYIOTCA W A0AroseyHbl (100—
150 ner).

M3 u3 reocMHTETMYECKUX MaTepuanoB MNPUMEHSTCA npu ctpouTensctee OPO B
pa3nunyHbIX permoHax Poccuiickoii degepauun.

KomnnekcHble NM$ 3 coopyxalT 04HOBPEMEHHO C MUCMNOJIb30BAHUEM NPUPOAHbLIX U UC-
KYCCTBEHHbIX MaTepuasioB. B kayecTBe NpUPOLHbIX MaTepuasioB WUCNOJb3YHOTCA [NIMHUCTbIE

TPYHTHbI, B Ka4eCTBe NUCKYCCTBEHHbIX — reoCUHTETUYECKNEe MaTepuasibl.
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KomnnekcHbln M®S cocTouT M3 AByX MnM Tpex NPOTUBOMUIILTPALMOHHLIX CrOEB,
Hanpuwvep:

- BEPXHWI €0 — 13 reoMembpaHbl; HMXHUIA CrOA — M3 YNIOTHEHHbIX FMHUCTBIX
mMartepuarnos, ¢ koadduumeHTom unbTpaumum, nNpeaycMOTPEHHbIM HOPMaTWBHLIMU [OKY-
MEeHTamu.

- BEPXHWiA Cnoit — 13 6EHTOHUTOBLIX MAaTOB; HYKHWUIA CROW — U3 YNSIOTHEHHBIX [TMHW-
CTbIX MaTepuanos, ¢ KO3(PPULNEHTOM mnbTpaLMK, NpeayCMOTPEHHbIM HOPMaTHMBHLIMU [10-
KyMeHTaMMu.

- BEPXHWI €O — 13 reomemOpaHbl; HWKHMWIA croii — 13 6@HTOHUTOBOIO MaTa.

- BEPXHWUIA Croi — 13 reomMemBpaHbl; NPOMEXYTOUHbIA CNo — 13 6EHTOHUTOBLIX Ma-
TOB; HWXHWIA CNO — U3 YNNOTHEHHbIX MMHMCTBIX MaTepuarnos, ¢ koadrumMeHToM unb-
TPaumu, NpeayCMOTPEHHLIM HOPMATUBHLIMM JOKYMEHTaMMU.

KomnnexkcHbih NP3 o6ecnevmBaeT BLICOKYIO CTENEHb 3alLMTbl NOA3EMHbIX BOA U HeAp
Ha Becb cpok akcrnyataumn OPO 1 Ha griMTenbHbI NOCTaKCNyaTauMoHHbIA nepuog.

Yempoticmeo N®3 Ha OPO TKO e ycrniogusix pacripocmpaHeHusi MHO20/1eMHeMep3-
TbiX Mopood.

Mpu ycrpoiictse MNP B ycnoBusix pacnpocTpaHeHUsi MHOrosieTHeMep3nbIX Nopos A0-
NONHUTENbHO K UNLTPaLMOHHBLIM cBocTBam obycTtpaneaemoro MNP cobniopaercs ycno-
BME coXpaHeHusi rpyHToB ocHoBaHusi OPO B BEYHOMEP3NOM COCTOSHUM.

Ins coxpaHeHusi rpyHTOB ocHoBaHusi OPO B BeYHOMEPS3SIOM COCTOSIHUM B OCHOBaHWUM
OPO TKO (06blMHO HWXEe NpOTMBOMUILTPALMOHHOIO CrOsl) yKnaabiBaeTcs Tenionsonupy-
IOWMIA Crom, NPensTCTBYIOWMIA NPOHWKHOBEHUIO TensoThl, o6pasyemMoii B Npouecce XusHe-
[esATenbLHOCTU MVUKpoopraHuamMoB, o6pasytowmxcst B TKO, B rpyHTHI ocHoBaHusa OPO.

M®3 moryTt 6bITh cnonL30BaHbl Npy 0bycTpoiicTee OPO:

- OTBasioB OTX0A0B A06bI4M; 0TX040B oboraweHusi; oTxogoB obpabartbiBatowmx npo-
W3BOACTB; OTXO0B NPOM3BOACTBA 3NEKTPO3HEPIUM U Napa;

- XpaHunuil, npefHasHaveHHble Afsi XpaHeHusi (KpoMe OTBarioB) OTXOAOB A06bium
u/vnu oboralleHusi NonesHbix uckonaemMblx; o6pabaTbiBaloWMX NPOM3BOACTE; NPOVU3BOACTBA
3NeKTPO3HEeprin 1 napa;

- MONUrOHOB MPUMOBEPXHOCTHOrO 3aXOPOHEHUs1 OTXOA0B;

- 06BEKTOB 3aXOPOHEHUS TBEPAbLIX KOMMYHASLHBLIX OTXOAO0B.
MpoTuBodUNLTPaLMOHHbIE 3aBeChl

MpoTtuBodmnsTpaunoHHbie 3aseckl (MP3) coopyxaloTcs B kayecTBe anbTepHaTUBbI

NPOTMBOMUIETPALMOHHLIM 3KPaHaM.
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Mpumensilotcss Ha OPO, coopyxaembix nMbo HenocpeacTBEHHO Ha MaronpoHuLae-
MbIX TpyHTax (FMIMHUCTBIX, CnaboTpelynHOBaTLIX, CKamnbHbLIX M Ap.), KOTOpble MOXHO pac-
cMaTpuBaTb Kak BOAOynop, NMO0 Ha NPOHWL@EMBbIX FPYHTaX OrpaHUYEHHOW MOLLHOCTW
(oBbiuHO okono 10-15 M), noacTUNaemMbix BOAOYNOPOM, NPU HANM4YMN BO3MOXHOCTU YCTPOW-
crBa N3, nonHoCcTLIO NepepesaLmMx 3TY rPYHTHI.

naBHbiM nNpeumyliecTBoM NP3 sBNsIETCA BO3MOXHOCTb €e CTPOUTENbCTBA Ha 3KC-
nnyatupyemom OPO.

Ycrpoitcteo NP3 akoHoMUuecku LienecoobpasHo npu 6onbwmx nnowaasx OPO, ko-
raa ycrpounctso NP3 sBnsieTcs AOPOroCTOSLLMM.

OcCHoOBHbIe TUNbI NPOTUBOUNBLTPALMOHHBIX 3aBec ([14]):

- BepTuKanbHasli IMuHsHas auadparMa, BbINONHSAEeMas METOOOM «CTeHa B IPYHTe»
(Takue anadpparmbl TonwmHoi 0,5—1,1 M ycTpanBsaloTcs Kak B Cyxux, Tak 1 B 06BOAHEHHbIX
nerkux rpyHTax npu rnybuHax o sopoynopa He 6onee 50 M 1 ypoBHE IPYHTOBLIX BOf,
He Bbilwe 1,5 M OT NOBEPXHOCTU 3eMnu);

- BepTUKanbHas muHsiHas guadparma, BbINOSIHSIEMas METOAOM «CTeHa B rpyHTe», B
coyeTaHnn C MONIMMEpHO reomembpaHoit unu GeHTOHUTOBBEIM MaToM (yCTpavBaeTcs B
TeX Xe yCrioBusix, YTo 1 obbluHas rMuHAHaa anadparma, Ho npu 6onee xecTkux TpebosaHu-
SIX M0 NpefoTBpaLLEeHMI0 yTeuek M3 06bekTa pasMeLleHus),

- [MWHsIHasA 3aBeca B BUAe «3ybay, BbINONHSEMOro B OTKPLITON TpaHiwuee (NpumeHsieT-
cs1 B NtoGbIx rpyHTax npu rnybuHe ounbTpyloLLeid Tonwm ao soaoynopa He 6onee 6 m);

- [MWHsIHas 3aBeca B Buae «3ybay, BbINOMHAEMOro B OTKPLITOI TpaHLlee, B coueTaHum
C NMOSIMMEPHOI reomeMBpaHoi UM OEHTOHUTOBLIM MAaTOM;

- ueMeHTVpylowas 3aBeca (NpUMeHsieTCA Ons npejoTspalieHns duibTpaumm B
cKanbHbIX 1 NOJTyCKasibHbIX TPELLMHOBATLIX MOPOAAX NPAKTUYECKM Ha NoByio riybuHy).

Mpumenenne NP3 Hanbonee akonornyeckn athPeKTMBHO, KOrga BOAOYNOPHbIE NOPO-
abl nog OPO pacnonaraloTcsi OTHOCUTENLHO Hernyboko M TexHu4Yecku Bo3MOXHO obecne-
UATb CONpsixeHne BoAoynopHbIX nopogd u M3, npopesatowwelt NOMHOCTLIO CIIOU NpoHULIae-

MbIX BOAOBMELLIAIOLLMX NOPOS.
Xene3zo6eToHHbIe OByHKepbI

Xene3zo6eToHHbIe GyHKepbl NpeaHasHaYeHbl Ans U30oNsLMN TBepabix U nactoobpas-
HbIX OTXOZOB, CoZiepXalLLux BogopacTeopuMbie BewlecTea |-l knacca onacHocTw.
XKenezobeToHHbIe GyHkepbl npeacTasnsiioT coboit kopoba unv TpaHwen M3 xeneso-

GeToHa pa3speneHHbIe Ha OTcekn o6LEMOM B cpeaHem oT 2 A0 5 Thic. M3, HO MOTyT UCMOMb-

34



UTC 17-2016

30BaTbCA U cBepxmasnble 6yHkepbl (58 M3, CTaBpPONOAbLCKUIA Kpaii) nam GyHKepbl MOBbILEH-
Hol BmecTMMOCTH (16 Tbic. M3, CTaBpPONONLCKUIA Kpad).

CTeHKM Xene306eTOHHbIX GYHKEPOB BbIMOMHATCA W3 TSHXKeNoro 6eToHa, C BbICOKOM
MPOYHOCTLI0 HA CXKaTWe N HWU3KOW BOAOMPOHNLAEMOCTbIO, C HAPYXHbIM TOPKPETUPOBaHMEM
LeMEHTHbIM pacTBOPOM W 3aTWpPKOW. B uensx npefoTBpalieHns noaTonsaeHuss 6yHkepos
noA3eMHbIMM BOAaMu npeaycMaTpusBaeTcs rmaponsonsauus Bceli NoBepxHocTn ByHkepa, co-
npukacarwLLeics ¢ rpyHToM.

Ha OPO B CTaBpoOnosibCKOM Kpae ruapovsonsaumns 6yHKepoB BbIMOMHEHA ClefyowmmM
06pa3om: AHO BGyHkepa BbIMOMHEHO WEebHeM € NPOMMBKOA GUTYMOM; GOKOBble MOBEPXHOCTU
OYHKEPOB CHapYXu MNOKPbITbl GUTYMOM B 2 C/10S1 MO FPYHTOBKE; AHWLLE W CTeHbl GYyHKepoB
apMMpPOBaHbl; BHYTPEHHSIA NMOBEPXHOCTb BYHKEPOB MOKPbITA KOPPO3VIOHHOCTOWKUM MonnMep-
LleMEHTHbIM TOPKpeToM (pucyHok 2.6) ([30]). Cxoxumm obpa3om yCTpoeHbl 6yHkepbl Ha OPO B
KpacHosipckom kpae ([31]).

PucyHok 2.6 — ByHKkep /191 3aX0pOHEHUs: 0TX040B B CTaBpOno/ibCKOM Kpae
(Bug n3nyTpu) ([30])

B OpeHbyprckoii o6nactu nog gHvuwem 6OyHKepoB NpefycMOTpeHa ykiajka reoTek-
CTUASA M3 NOJIMNPOMNUIIEHA C Y/IOXEHHON NMOBEpPX HEr0 reoMeM6paHoil Ha OCHOBe MONaTUNe-
Ha ([32]).

OPO o06ycTpoeHHble xene3o6eToHHbIMU ByHKepaMu pacrnonaraloTcst B KpacHosipckom
kpae, Kanyxckoin o6nactu, CTaBponosbCkoM Kpae, TIoMeHckoW obnactu, pecnybnuke baw-
KopTocTaH, Hukeropogackoi obnactu v ap. ([33], [34]).

Xene3o6eToHHble GyHKEpbl MPYMEHSIIOTCA Ha NOJIMFOHaX MPUMNOBEPXHOCTHOIO 3axo-

POHEHNA NPON3BOACTBEHHbLIX OTXOA0B.
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FepmeTusauus KOHTaKTHOW 30HbI C NOA36MHbIMU BOAAMM

FepMeTn3aUMs KOHTAKTHOM 30HbI C NOA3EMHbLIMWA BOAAMM BbIMOSHAETCH NpY 3axopo-
HeHWUM 0TX0A0B AoGbiBaLLMX, 06pabaTbiBaroLLMX U MHbIX MPOM3BOACTB METOAOM 3aKiajkv B
WCKYCCTBEHHbIE UM eCTECTBEHHbIE NONocTU Heap.

OcHOBHbIM HasHaueHVeMm AaHHoro crnocoba obycTpoiicTBa siBnsieTcs npepoTeBpallie-
HVe npuToKa noasemHbix Bog k OPO.

FepMeTn3auUmMs KOHTAKTHOW 30Hbl C MOA3EMHbIMW BOAAMW MCKYCCTBEHHbIX UMK ecTe-
CTBEHHbIX MOJIoCTei Heap, UCMOSb3yeMbIX ISl 3aKafkn OTXOA0B, MOXET ObiTb BbLINONHEHa
C MOMOLLLIO MHLEKLMIA MUHEpanbHbIX BSOKYLLMX UK CrieLuarbHbIX NoNMMepHbIX (Hanpumep,

nonuypeTaHoBbIX U 3NOKCUAHLIX) cocTaBos ([35]).
OpeHaXHble CUCTEeMbI

OpeHaxHble cuctemsl, yctpamBaembie Ha OPO, npeaHasHaueHbl ans oteoaa v cbopa
TEXHOJIOMMYEeCKMX M CTOYHbIX BoZ npu akcrinyataumn OPO 6e3 HapylieHus LenioCTHOCTU Cu-
cTeM NpoTMBOMUILTPALIMOHHOIO U OorpaxxaatoLmux yctpoicts ([36]).

O6pa3soBaHve CTO4HbIX Bog npu akcrnyatauun OPO npoucxoauT B npouecce:

- BblOeneH1s: Bnarv ua oTXoZ10B Npy UX ckiagupoBaHuy (unbTpaLMOHHbIE BOAbI);

- BbiNageHns atMocepHbIX 0CaaKoB Ha TEPPUTOPUN XO3ANCTBEHHON 30HbI M aBTOMO-
6UnNbHLIX AOPOT (TMBHEBbLIE CTOYHLIE BOAbI);

- cbopa 1 0TBOZA NOBEPXHOCTHOIO M MOA3EMHOIO CTOKa (ApeHaXHble BoAbl).

Kaxxpabli 3 NOTOKOB CTOYHLIX BOA, pasnuuaeTcs no cocrtasy U noatomy Ha OPO opra-
HW3YIOT OTAesIbHbIE APEeHaXHbIe CUCTEMbI [1s1 KaXK0ro THMNa CTOKOB.

HperaxHbie cucmems! (JC) dns omeoda u c6opa hunbmpayuoHHbIX 800.

OC ans cbopa 1 oTBoAA (PUSbTPALIMOHHBIX BOA M3 Maccusa OTXOA0B, MOMyT GbiTb Bbl-
MOSTHEHbI:

- B BUOE [PEHWUPYIOLLEro Crosl, PacrofioKeHHOro Mexay W30nvpyLWUMKU CrosiMm
No3;

- U3 ApeHaxHbIX TpyD, yknagbiBaembix B ocHoBaHun OPO;

- B BUJe BOAOOTBOAHLIX KaHaB Nno BHyTpeHHemy nepumeTpy OPO.

AC, ebinonHsiemMbie @ eude OpeHupyrowezo c/10s1 B ABYXCMOMHbIX MNP, KOHCTPYKTUB-
HO npeacTaensioT coboi aBa Crnosi U3 OCHOBHOIO (MPOTMBOMUMLTPALIMOHHOMO) MaTepvana ¢
nonepeyYHbIM YKITOHOM K OCM yyacTka pasmelueHunsi otxonos ([14]), mexay koTopbiMy Haxo-
AUTCHA APEHaXHbIA Croi, UCMoNb3yeMblid AN caMoTe4YHoro oTeofda M c6opa unbTpaumoH-

HbIX BOA,
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AC u3 OpeHaxHbix mpy6 noppa3ymeBaeT YKNafKy ApeHaXHbiX TpyO B TpaHLesix,
ycrpavsaembix no aHy kapt OPO ¢ yknoHOM B CTOPOHY MarmcTparbHbIX ApeH, OTKyaa unb-
TPaUMOHHbIE BOAbI CAMOTEKOM MOCTYNaloT B APEHAXKHbIE KONoAubl M HanpasensiloTcs B OT-
[enbHble KOHTPONbHO-PErynunpytoLLMe eMKOCTH.

HC e sude 80800me0odHbIX kaHae No BHyTpeHHemy nepumeTpy OPO B BUAe TpaHLuen
nepemeHHon rny6uHel, pacnonoXeHHbIX HWKe ocHoBaHus OPO U 3alWLWEeHHbIX OT pa3Mbi-
BaHWs1 UCKYCCTBEHHbIMK MaTepuanamu. JHo OPO nnanupyeTcsi Takum obpasom, 4Tobbl CTOK
(MNbTPaLMOHHBIX BoA, Bbin HanpasnieH B BOLOOTBOAHLIE KaHaBbl, MO KOTOPLIM hunbTpauu-

OHHbI€ BObl CAMOTEKOM OTBOASATCS B CneuuarbHbie pe3epByaphbl UM OTKPbLITLIE @MKOCTH.
HOpeHaxHble cuctemsl (OC) Ans otBoAa u c6opa NMBHEBLIX BOA,

OC ons cbopa v oTBoga nuBHeBbIX Bof ¢ TeppuTtopuu OPO, BLINONHATCA B BUae
BOAOOTBOAHbLIX kaHaB no nepumetpy OPO. OT1Bog n c60p NUBHEBbLIX BOA OCYLLECTBNSETCS

CaMOTeKOM B cneuunanmanpoBaHHble eMKOCTHU.

AC ans oTtBoga n coopa BoA NOBEPXHOCTHOrO U NOA3E@MHOro CToKa C
npunerarLlen TeppuTopun

Ons otBoga u cO6opa BOA NOBEPXHOCTHOrO W MOA3EMHOrO CTOKAa C npuseramoowen K
OPO TeppuTopum no nepumetpy OPO yctpausatotcs IC cnepyloLmx TMNoB:

- HaropHasi kaHaBa;

- NNACcTOBLIN ApEeHaXx;

- ApeHaxHas 3aBeca.

MpenmywiecteeHHo [C opraHu3yloT Takum obpasom, uTtobbl opraHu3oBaTh NoBeEpX-
HOCTHbI U NoA3eMHbI cTok B 06xof yvacTka pacnonoxeHuss OPO. B cryyae HEBO3MOXHO-
CTM TaKoi opraHu3aLum JpeHaXxHo CUCTeMbl, ApeHaXHbie BoAbl CODMPaloTCsl B ipEHaXHbIe
KOJIOZiLibl U HACOCAMM NMEPEKAUNBAIOTCA B OTAESIbHbIE KOHTPONbHO-PEryNupyioLLMe eMKOCTH.

HazopHasi kaHaea (kONnbLIEBOW KaHan) ycTpauBaeTtcs oTHocutensHo OPO Bbiwe no
penbedy. C nomoLLLI0O HArOpHOW KaHaBbl NPeAOTBPALLAETCS KOHTAKT NOBEPXHOCTHOIO CTOKa
C OTXO@aMM U €ro 3arpsisHeHne.

lMnacmoebiil dpeHax, 3a4acTyl0 COBMECTHO C NPUCTEHHbIM, ycTpauBaetcs ansi OPO,
KOra y4acTku pasMeLleHnst oTXo[oB 3arnybneHsl noa 3emnio. BeinonHsietcs B HeGnaronpwm-
ATHBLIX ruaporeofiorMyeckux ycnoeusix (B cnabounbTpylowmx o6BOAHEHHBIX UnKM noasep-
XEeHHbIX 06BOOHEHUIO IPyHTaX, B TPELUMHOBATLIX CKasibHbIX U NOSyCcKanbHbIX NOpoaax, ob-

nagaowmx nokanbHoON BOOOHOCHOCTLIO, NpY NepecnavsalowemMcs MTONIONMYeckoOM CTpoe-
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HWK), Korga gpyrve Buabl apeHaxen ans 6opbbbl ¢ nogTonfieHnemM nNoaseMHbIMU BOAaMM
Hea(eKTUBHbI.

KoHCTpYKTMBHO NnacToBbIi ApeHax npeacTaBnsieT coboil CrnnowHoi Maccue U3 OAHO-
ro unu AByx cnoes (MnbTpyOLWero MaTepuasia — necka u We6bHs!, YNoXXeHHbIX C YKNOHOM B
CTOpOHY COOpHLIX Tpy6yaTbix ApeH. Kaxablin Croi ynnoTHsAeTCs NIerkum KaTkom 3a 2—3 npo-
xofa. OcnabneHHble YBNaXKHEHHbIE OCHOBaHUS YCUIMBAIOTCS YNSIOTHEHUEM ¢ foGaBneHuem
webHs ([14]).

MnacToBbii ApeHaX MPUMEHSIETCA Ha NONIMIOHE MPUINOBEPXHOCTHOMO 3aXOPOHEHUS
NpoM3BOACTBEHHbIX 0TX0A0B B CBepanosckoi obnactu ([37]).

JpeHaxHbie 3asecbi npeacTaBnsioT coboi BepTUKanbHbIe ApeHaxu, ycTpamBaeMmbie
no nepumeTpy OPO. OCHOBHbIE TWUMNbI APEHAXHBIX 3aBEC:

- KOMOMHVUpOBaHHaA ApeHaXHasi 3aBeca, COCTOSLAA U3 ITIMHSIHON AvadparMbl B CO-
YeTaHUn C ApeHaxem;

- ApeHaxHasi 3aBeca B BUOE OTKPLITOrO KaHana (NpUMeHsieTCsl B CPaBHUTENIbHO OfHO-
pogHbIX rpyHTax ¢ 6e3HanopHLIM PEXUMOM FPYHTOBbLIX BOA, BbLINOSIHAETCA Ha rybGuny Ao
5 m);

- ApeHaXHasi 3aBeca B BUAE 3aKpbiToW TpybuaToi ApeHbl (NpumeHsieTcs B Tex Xe
YCIOBUsIX, YTO U OTKpLITasi 3aBeca);

- peHaxHas 3aBeca B BUAE psifa BepTuKanbHbIX CKBaXWUH (ycTpauBaeTcs npu riy6o-
KOM 3arnieraHuv Booynopa uim ero oTCyTCTBUWU, KOTa BePXHWUIA FOPU3OHT Ha rny6uHy o 6 M
crnoxeH cnabounbLTPYIOWMMKU FPyHTamMu, a NoaTonneHWe npoucxoaut Yyepes Gonee rny6o-
Kvue crnom);

- KOMOMHMPOBaHHbIE [IPEHAXHLIE 3aBEChbl — TPaHLLes W CaMOW3NVBAaOLWMECs B Hee
CKBaXXVHbI, 3aKpbiTas ApeHa U CaMoM3NMBaIOLLMECs] B HE@ CKBaXMHBI (MPUMEHSIIOTCS B CIIOX-
HbIX MMAPOreosiorMYyeckux YCroBUSIX NMPU CIIOMCTOM CTPOEHUM BOJOHOCHLIX NOpOA, Korpa
noA3eMHbIe BoAbl HA OTAENbHbLIX y4acTkax MOryT UMeTb Hanop).

B cnyuae ncnonb3oBaHus B Ka4eCTBe ApeHaxa KONbLeBOro KaHana, pacrnonoXeHHOro
no BHewHemy nepumetpy OPO, oH MoxeT 6biTb yrnybneH oo 5 m n 6onee, npespallascs B
OpeHaxHylo 3asecy. Takon cnocob apeHaxa pnsi OTBOAA NOBEPXHOCTHOMO U NOA3EMHOrO
CTOKa UCNONb3yeTCsA Ha MONIUIOHEe NPUMNOBEPXHOCTHOMO 3aXOPOHEHWS NMPOM3BOACTBEHHBIX OT-
xonoB B Ceepasnosckoin obnactu ([37]).

Mpun ycTpoiicTBEe ApEeHaXHbIX CUCTEM Ha XpaHunNuwax, npeacraBnsaowmx cobon ma-
pOTEXHUYEeCKNe COOpYXeHWsl, MOMUMO BOLONPUEMHOrO U BOOOOTBOASILLErO 35IeMEHTOB ape-

HaXXHbIX CUCTEM, COOpYXaloT 3allUuTHOe yCTpOﬁCTBO.
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BawuTHOE YCTPOICTBO NMpepoTBpallaeT cyddosuio Matepuana orpaxgatowmx oby-
cTpoicTB (gamb). 3almTHLIM YCTPONCTBOM MOXET CNyXuTb 06patHbIn unbTp, npeacras-
nsowmn coboin psp nocnenoBaTenbHO YNOXEHHbIX CIIOeB BOAONPOHULAEMOro rpyHTa, OTX0-
OB UMW ApYrMX UCKYCCTBEHHbLIX MarepuaroB C YBENMYMBAIOLLEACH KPYMHOCTLIO YacTuL, uin
NOPUCTOCTLIO OT OJHOIO CII0A K PYrOMy B HanpasneHun unbTpaumoHHoro noTtoka ([38]).

BbibOp KOHCTPYKUMM OpeHaxHoW cucteMbl Ha OPO 3aBucuT OT ee Ha3HayeHus,
CBOWCTB OCYLLIAEMbIX FPYHTOB M OTXOAOB, HaNMuMs HEO6XOAUMbIX NSl YCTPOMCTBA ApeHaxa
MaTepuarioB 1 MEXaHU3MOB, JPYIMX MECTHbIX YCITOBUIA.

Matepwuarnbi, UCMOfb3yemble [risl yCTPOWCTBA ApeHaXHbIX CUCTeM, I0MKHbLI 06napaTb
HeobXxoANMON NPOYHOCTLIO, [ONFOBEYHOCTHIO, KOPPO3UOHHOW CTOMKOCTBIO MO OTHOLLEHMUIO K
(hunbTpyemMon CTouHo Bofe.

[ns ncnpasHoi paboTbl ApeHaXHbIX CUCTEM B Nepuoj roga ¢ oTpuuaTesibHbIMU TeM-
nepatypamm BO3fdyxa NnpeAycMaTpuBalOTCsl MeponpusiTusi, NpefoTBpallaolme npomepsa-
HVe JpeHaxa. OTO MoXeT 6biTb pacnosioKeHne Ha [OCTaTOYHOM yAarneH1n oT NOBEPXHOCTH,
YCTPOWMCTBO TEM03aLnUTHOro cosi, o6orpes u T. a. ([38]).

B mecTtax pacnpoCTpaHeHUsi MHOFONeTHeMEP3JbiX NOopohd, APEeHaXHbie CUCTeMbl
yCTpamBarTCsl B CE@30HHO-OTTamBaloLLeM croe.

[ peHaxHble cuctemel MoryT GbiTb NpUMeHeHsl Npu obyctpoiictee OPO:

- OTBaNIoOB O0TX0A0B A06bIuK; oTxoAoB oborauieHust; oTxoaos obpabaTbiBarowmx npo-
W3BOACTB; OTXOAOB NPOM3BOACTBA ANIEKTPO3HEPrUv 1 napa;

- XpaHUnuL, NpegHasHauYeHHbIX AN XpaHeHusi (KpoMe OTBanoB) OTXOA0B A06bluM
u/vnun oboralleHusi NonesHbIX uckonaembix; obpabaTbiBalOWMX NPOM3BOACTB; NPOVM3BOACTBA
3NEeKTPOoIHEepru1 1 napa;

- NONIUrOHOB MPUMNOBEPXHOCTHOIO 3aXOPOHEHUs1 OTXOA0B;

- obbekToB 3aXOpOHEeHus1 TBepAbIX KOMMYHasbHbIX OTXOA0B.
Orpaxpaatoume ycTporcTea

Orpaxpatowme ycrtpoiictea, Bo3sogumblie Ha OPO, npepacrasnsioTr coboin coopyxe-
H¥S no Tuny aam6.

Yaule scero Ha OPO yctpauBaioTcsi fambbl o6sanosaHus. Ha OPO, npepacrasnsio-
wmx coboit rmppoTexHuueckue coopyxeHusi, 1 Ha OPO, rae oTxoabl pasMeLlaloTcs nocpea-
CTBOM rMApaBMMYECcKOro HambiBa, NOMMMO Aamb o6BanoBaHWs, yCTpavBalOTC Orpaxaato-
e ambbl nepBUYHONO 1 BTOPUYHOIO 06BanoBaHus, NNOTUHLI U AaMbbl HAMBIBHOIO TUNA.

Ham6bi o6eanoeaHust (00BanoBka) COOpyXalTCsl N0 NepuMeTpy ydacTka pasmeLLeHus

oTtxopnoB. [lambbl o6BanoBaHus (06BaroBka) yyacTka pasmeLleHns OTXOA0B NpeaHa3HaYeHbl
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ANsi 0TBOAA MOBEPXHOCTHOIO CTOKA W €ro paspesieHnsi Mexay y4acTKOM pasmeLLeHusi OTXO-
O0B 1 rpuneralowymMm TeppuTOpPUAMH.

CkrnoHbl famb o6sanosaHusi (o6Banosku) mMoryT BbITh ykpenneHsl GbicTpo3aTeeppe-
BaKOLMUMN CMECAMU, reodunbTpaUMOHHBIMA MaTepyuanamm, JOMONHUTESIbHbIMUA ApEeHaXaMu,
nocesom Tpas ([39]).

Ons yctpoitctBa namb o6BanoBaHusi (06BaNoOBKM) MCMONL3YETCsi IPYHT, BbIHYTHIA NpU
€O30aHUN ApEeHaXHbIX CUCTEM [NA 0TBOAA NMOBEPXHOCTHOrO WM MOA3EMHOro CTOoKa, Uiu npu-
BO3HOM ([16]).

Ozpaxdarowue Oambbl NEpeu4yHO20 U 8MOPUYHO20 068ar0eaHusi COOPYXAKOTCH Ha
OPO, roe oTxogbl pasMeLLalTCsi NOCPEACTBOM rMapoHamMbiBa. OCHOBHbIM Ha3Ha4YeHMeM
pamb NepBMYHOrO W BTOPUYHOrO OOBaNOBaHWsI SBMSETCS yOepXaHWs NysbMbl OTXOOOB B
npeaenax nnowaam y4acrtka pasmeLLeHusl OTXO[0B.

Hambbl nepsryHOro 06BanoBaHNA COOPYXAOTCA U3 NMPUPOAHOMO rPyHTa Ha NOBEPXHO-

CTW yyacTka pasMelleHusi oTxodoB. [ambbl BTOPUYHOrO OGBanNoOBaHUs COOPYXalTCA Mpu

nomoLuy 6yrnbAo3epHOA TEXHWUKM U3 OTXOAO0B (PUCYHOK 2.7).

>
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PucyHok 2.7 — [lambb1 BTOpU4HOTO o6BanosaHus ([40])

[amba nepsuyHoro o6BanoBaHus ykpenssieTcs NpoTMBOMUILTPALMOHHBIMUA 351IeMEH-
TaMu U3 MMMHUCTBIX FPYHTOB WUSM F@OCUHTETUYECKUX MaTepuaros.

B nambax BTopuuyHoro o6sanosaHusi Nnpu HeobxoouMOCTW nepexsata UIbTpaLMOH-
HbIX BOA, MOTYT GbiTb YCTPOEHbI TpybuaThle ApeHaXHbIe CUCTEMDI.

lTnomuHbl u 0aMbbi HaMbIBHO20 Mura BO3BOASITCA U3 TPYHTOB Ha XpaHUMLLAX OTXO-
[0B, nNpeacTasnsowmx coboit rmapoTexHUYecKne CoopyKeHuUs!.

B 3aBUCUMOCTU OT NPOHULAEMOCTM FPYHTOBOIO OCHOBAHWSA, HAa KOTOPOM BO3BOASITCS
AaMbbl M NNOTUHLI HAMBIBHOTO TWUNA, TENO MJIOTUHBLI UK AamBbl SKPAHUPYETCH FNMHUCTLIMUA
rPYHTaMu UNn reocMHTeTMHECKMMU MaTepvanamu. CoopyxeHue npoTMBoUNbLTPaLMOHHOIO
3KpaHa OCyLLEeCTBNAETCS OQHOBPEMEHHO B Terne Aamb (MnoTuH) u B ocHoBaHun OPO.

B otgenbHbIX cnydasix coopyxeHue nioTuH U aamb gononHseTca npotusogunbTpa-

LIMOHHLIMM 3aBecamu, ycTpansaembiMu 3a npuaamboBoii kaHaBol u B GopTax xpaHunua.
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B uensix akoHoMuUn pecypcoB n matepuanbHbIX CPeACTB NIOTUHbLI U 0ambbl HAMbIBHO-
ro Tuna obbI4HO COOpYXaKTCs U3 rPyHTOB U NOPOA, NONyYeHHbIX U3 NCKYCCTBEHHbIX BbIEMOK,
1 13 0TX0A0B. 3HAUYNTENBHO pexe npu Bo3seeHUU NioTUH U namb necnonb3yeTcAa NpuBo3-

HOW IPyHT.
HarHeTatenbHble CKBaXWHbI

HarHeTaTtenbHble CKBaXKWHbI NpeaHasHaueHbl Ans 3aXOPOHEHMUS XUOKUX U Pa3mIDKeH-
HbIX OTXOAOB MOCPEACTBOM WX HarHeTaHWsl B crieuuarnibHO nogobpaHHble anst aTux uenewn
yyacTku Hegp, npencrasnsiiome coboilt nnacTbl KONNEeKTOpbl WM MONOCTA HeAp WCKYC-
CTBEHHOIO UK eCTeCTBEHHOro reHesuca ([41]-{43)).

KOHCTPYKLMW CKBaXMWH, UCMONb3yeMbIX AJ1s HarHeTaHus (3akadkv) OTXOAOB B Heapa,
oGecneunBaloT NpefoTBpaLleHne BepTKamnbHbIX NePEeTOKOB 3aKayMBaeMbiX OTXOAOB MO 3a-
TPy6GHOMY NpocTpaHcTBy.

MpuHumnuanebHas cxema oByCTpoOCTBa HAarHeTaTeNbHON CUCTEMBI A5 3aKa4KM OTXO-

[0B B Hegpa npejcTaBsneHa Ha pucyHke 2.8.
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YcnoBHble 0603HAYEHUA:

1 — eMKOCTb NOAFOTOBKU XWUAKUX OTXOL0B;
2 — HarHetaTe/flbHble HacocChl,

3, 7,8,9, 10 — KOHTpPOJIbHblE MaHOMEeTpbl;
4 — pacxofomepbl;

5 — HarHeTaTenbHbli TPy60ONPOBOA;

6 — noraowarLas cKkBaxuHa;

11 — KOHTpPOJ/IMpYEMble BOLOHOCHbIE TOPU30HTHI;
12 — Bopgoynopsl;

13 — NOTOK XNAKUX OTXOA0B;

14 — nakep;

15 — nornowawuwmin nnacr;

16 — uemeHTHOe Ko/buo

PucyHok 2.8 — lMpuHumMnuanbHaa cxema o6ycTpoiicTBa HarHeTaTeIbHOW CKBaXKMHbI

(MBaHOBCKasa obnactb) ([41])
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HarHeTaTenbHble CKBaXWHbI UCMOMNbL3YIOTCA NSl 3aXOPOHEHMS OTXOAI0B Ha cncTeMax

noa3eMHOro 3axopoHeHUs XXUAKMX N Ppa3aXXWKeHHbIX 0TX0O0B.
CneuunanbHbie NOrnouwjalouie CKBaXuHbI

CneuuanbHbie NOrToLLALIME CKBXWUHBLI UCTIONb3YIOTCA NpY 3akauyku B rmybokue ro-
pW3OHTLI Heap oTxoaoB GypeHusi npu AobkLive HeTH 1 rasa.

CreunansHas NorrowarLlas CKBaXuHa sIBMSETCS YacTbi0 NOA3EMHOro COOPYXeHUs
npeHasHayeHHoro ANl 3aXOPOHEHWUS! XUOKUX U PadXMKEeHHbIX OTXOAOB MOCPEACTBOM WX
HarHeTaHus B crneuvansHo nopobpaHHble ans 3TUX uener yyacTKu Heap, Kak npasuno, B
nnaTbl-konnekropbl. KOHCTPYKLIMM CKBaXKWH, UCNOSMb3yeMbIX OIS 3aXOPOHeHUs oTxoaoB Oy-
peHus B Hegpa, obecneumBaloT npeaoTBpaLleHe BepTUKarbHbLIX NepeToKoB 3akauMBaeMbIX
OTXO[0B No 3aTpy6HOMY npocTpaHcTBy. MpuHUMNManLHasa cxema o6yCcTpoOACTBa MornoLwato-

LLie CKBaXKUHbBI ANsi 3aKkayvkv 0TxonoB BypeHus npeacTaeneHa Ha pucyHke 2.9.
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Mopckas RAVARAR VA
nnatgopma

30Ha pa3rpysku gaBneHmnsa
nepekpbiBato W uii
rOPU3OHT
hunbTpaumnsa xuakoi gasbl

nepekpbiBao L nii
TOPU3oOHT

3akayka 0TX0[0B GypeHus-
noa AaBneHuem

UHTepBan nepdopayuu
rmgpopaspbeiBa nnacra p pchopall

>OOR

O6nacTb
3axopoHeHuns

rnyéuHa cCkBaXMWHbl no BepTukanm 1800-2500 ™

PucyHok 2.9 — Cxema obycTpoincTBa cneunanbHOn nornowarouleir CKBaxXuHsl

(CaxanuHckas obnactb) ([44])
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B ycnoBusix pa3paGoTku LenbgoBbiX HE(PTAHBIX U ra30BbIX MECTOPOXKAEHWUA C MOp-
ckux 6ypoBbix U A06bIBaLMX NNaTopM uvalle BCero UCMosb3yeTcsl NOA3eMHOe 3aXOpoHe-
HUe oTx0a0B GypeHusi B Hegpax Yepea MorrowaloLlylo CKBaKMHY NyTeM CO3[aHusi CUCTEMbI

TPELUVH B NJiacTe-KorreKTope.
CKBaXWHHBLIG NOA3eMHbLIe pe3epByaphb!

CKBaXXUHHble noAa3emMHbie pe3epByapbl UCMNONb3YIOTCA ANA 3aXOPOHEeHUs TBepabiX Unu
XUOKUX OTXOLO0B NyTEM 3anonHEeHUs MU UCKYCCTBEHHO CO3MaHHLIX pe3epByapoB.

Ha npaktuke M3BECTHO MCMONb30BaHWE CKBaXMHHbLIX NMOA3EMHbIX pe3epsyapoB npu
3aXOPOHEHWUM OTXOA0B B MHOrosieTHeMep3rnbix nopoaax ([45]).

[nsi co3naHmsi CKBaXKWMHHOMO NOA3EMHOr0 pesepByapa OCYLECTBASETCA Tennosoe
paspylleHne aucnepcHbiX, OBLIMHO necyaHbiX, MHOroNeTHeMep3nsix nopop. B kauyectse
TennoBoro areHTa Ucnosib3yeTcsa nap. OTTassLuMiA Necok nogHUMaeTCs1 Ha NOBEepPXHOCTb.

Mpumep 06ycTpoiicTBa CKBaXXMHHOIO NOA3EMHOro pe3epsyapa npefcTaBneHa Ha pu-

cyHke 2.10.
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1— noAzemHbI pesepByap;

2 — CKBa@XKUHHbI CHapsAz;

3 — cnupanbHbIii KnaccugomkaTop;

4 — WnamoBbIiA Hacoc;

5 — TOHKOC/IOWHbI CryCcTUTENb;

6 — pacxofomep;

7 — Komnpeccop;

8 — naporeHepaTopHble YCTaHOBKY;

9 — BOZOBOZ, MOANUTKMA 060POTHO BOApbI

PucyHok 2.10 — OB6yCTpoIiCTBO CKBXXMHHOTO NOA3EMHON0 pe3epByapa ([45])

Vcnonb3oBaHne cneuuanbHO CO3faBaeMblX B MHOrOfeTHEMEpP3/blX nopofax Ckea-
XWHHbIX NOA3EMHbIX pe3epByapoB ocyllecTsaseTcs B fAMano-HeHeukoMm aBTOHOMHOM OKpYy-
re AN rMapasfNYeKkon WAn Cyxoli 3aknafku OTX0A0B A06biBaloLmx, ob6pabdaTbiBalolnx u
WHbIX NPOM3BOACTB. [NA YKOPEeHUss NpoMep3aHusi OTXOLOB B CKB&XMHHOM MNOA3EMHOM pe-

3epByape yCcTaHaBNMBAKTCS CE30HHOAENCTBYOLNE-0XNaxXaatoLne yctpolictea ([45]).
CucTtembl 06ycTpolicTBa 415 obpalieHma ¢ 6uorasom

Cuctembl 06ycTpoiicTBa A/ 06palLeHns ¢ GUOTa3oM COOPYXAOTCS TOMIbKO HA 06bEek-
Tax 3aX0POHEHUSI TBEPAbIX KOMMYHa/TbHbIX OTXO/10B.

OH npefHasHaueHbl Ans npefoTBpalleHnst 06pa3oBaHnsl B3pbIBO- 1 NOXapPOONacHbIX
CKOM/ieHUii MeTaHa B MacCuBe CKNajMpOBaHHbIX OTXOA0B U 3aLiMTbl aTMOC(EPHOTrO BO34Y-
xa.

Cuctembl 06ycTpoiicTBa A5 06palleHnst ¢ 61orasom noapasaensioTcs Ha:

- CUCTEeMbI OTBO4a 6uorasa;
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- cuctembl cbopa buorasa.

CucTembl 0TBOAa 6MOrasa BbINOHATCA B BUAE BEPTUKAbHBIX U TOPU30HTa/bHbIX
TpaHLWel 1 razooTBOAAWMX KOMOALEB WM CKBaXMH ([46]).

Cuctembl oTBOga 6uorasa, BbIMOSIHAEMbIE C MOMOLLbLI MEPEYUCIEHHbIX YCTPOIACTB,
OCHOBBIBAKOTCSA Ha MPUPOAHBLIX Mpoueccax KOHBekuuu u auchdysmun. Takue cUCTeMbl ycTa-
HaBNMBAOTCA B MeCTax HM3KOro razoobpasoBaHns 1 OTCYTCTBUSA NepeMeLLeHns rasa.

BepTukanbHaa TpaHlwes npeacTaBnsieT co60i NOMoCTb, 3anofIHEHHYIO rpaBueMm, B
npegenax oAHOW Auelikn pasmeLlieHns otxofoB. OHa coopyxaeTcsl Ha aTane akcnayarauuu
OPO.

BepTuKasibHble TpaHLlen BOCNPUUMUMBLI K ABWXeHVAM Tena OPO, oHu nerko gedop-
MUPYIOTCA M yTpaunBaloT CBOU (DYHKLMOHasIbHbIE CBOWCTBA. PEMOHT Takmx cuctem Tpebyet
60/1bLLUKMX 3aTpar.

Fopu3oHTanbHasA TpaHweiHaa cuctema ycTpavsaeTcs nocne 3akpbitua OPO. lMepef
YCTAHOBKOW BEPXHEr0 M30AMPYIOLLEro C/os Ha noBepxHOCcTM OPO MOHTUPYHOTCS TpaHweun

(pucyHkn 2.11,2.12) Ha paccTostHun apyr oT gpyra He 6onee 50 m.

Puc. 2.11 — YcTpoiicTBO Puc. 2.12 — Masoc6opHast TpaHLues
ropy3oHTasbHOM TpaHLwen ([47]) C OpeHavkHol Tpy6oii (Mepmckuii

kpaif) ([47])

B uenax npefoTBpAaLLEHNsI 3aCOPEHUE MPOHULAEMOl cpefbl, CHU3Y FOPU3OHTAsbHbIE
TpaHLUen yKpbIBAOTCS (UbTPYIOLLMM MaTepuasioMm, HanpuMmep rpaBuemM.

B rpaBuiiHOM nakeTe yCTaHaB/MBAKTCS ApPEHaXHble nepdoprpoBaHHbie TPy6bl U3
NOSIMBUHUAXNOPWAA, NOMMITUIEHA BLICOKOM MIOTHOCTM, MOMMNPONWUIEH], CTEKIonIacTmka
WM JpYroro noAxofsliero no npouyHOCTV HemopucToro matepuana. M3-3a kopposuu, Bo3-

MOXHOIi B cpefie 6uorasa u KoHgeHcaTa, pudaieHas ctasib 06bIYHO He UCMOo/b3YyeTCs.
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Tpy6bl COEAUHAIOTCA APYr C APYFOM C NOMOLLbIO TMOKMX COeAMHEHNN, YTO no3sonseT
MOHTUPOBAaTb CUMCTEMbI Pa3/IMYHOW KOHMrypauum v genaeT UX MeHee BOCMPUUMUMBBIMU K
fedopmaumam ([46]).

[ns obecneyeHnsa Bbixofa 6uorasa Ha NOBEPXHOCTb Ha TPaHLIEE MOHTUPYHOTCS raso-

BbINyCKN (pUCyHkn 2.13, 2.14).

30cm

30cm

Puc. 2.13 — la30BbInycK npu Puc. 2.14 — a3oBbInyck npu
YCTPOIACTBE TPaHLLUEHON CUCTEMBI YCTpOICTBE TPaHLLEWHON CUCTEMBI
cbopa 6uorasa ([46]) cbopa 6uorasa (Mepmckuii kpaii)

([461)

Mpn ycTaHOBKe MOPTOB OTO6Opa MPo6 6rorasa NOABNSETCA BO3MOXHOCTb MPOBeAEHUSs
N3MepeHNn faBneHns, Temnepartypbl rasa, KOHLEHTpaLMM 1 KOHTPONS paboTbl TpaHLLEenHOoM
cuctemsl ([46]).

[naBHble MpenmyLLecTBa TPaHLIENHON CXeMbl — NPOCTOTa CTPOUTENbCTBA U OTHOCK-
Te/NIbHO OfHOPOAHOE U3bATME Buorasa.

Kpome BepTMKasbHbIX U FOPU30HTaNbHbIX TpaHLIen ans oTBoga 6uorasa UCMonb3yoT-
CA raso0TBOAHbIE CKBAXMWHbI W ra300TBOAHbIE KOMOAUbI, AN COOPYXEHUS KOTOPbIX OCY-
LLeCTBNAOTCA 6ypoBble paboTbl B TeNle 0TXOA0B.

CucTembl cbopa 6MoOrasa OCHOBbLIBAKTCA Ha akTMBHbIX MNpoLeccax ferasaumn u
BK/OYAIOT YCTPOWNCTBA, CO3Aalline rpagmeHT faBneHus (KoMNpeccopbl, BEHTUAATOPbI), 3KC-
TpakUMOHHbIE CKB&XWUHbI 1 FOPU30OHTa/IbHYIO CUCTEMY cbopa brorasa.

Komnpeccopbl (Winm BeHTUNATOPbLI) o6ecneunBaloT aPEKTUBHOE M3BIEYEHNE rasa u3
Tena OTX0A0B.

48



UTC 17-2016

Cucrtembl cbopa buorasa npegycmaTpuBaeT nocneayoLLyo yTUnm3auunio n3srne4eHHo-
ro rasa (CxuraHue, O4MCTKa, CXDKEHMe 1 T. O.).

OdhekTMBHOCTL cucTeMbl cOopa Guorasa 3aaBucUT OT opraHusauum ee paboTbl U KOH-
CTPyKUMM, @ Taloke OT MeTOOoB ynpaeneHus. JdpeKkTMBHaA CUCTeMa OpUEHTMPYeTCsl Ha
MaKkcMMalsibHbI YpoBeHb rasoreHepauum n cbop buorasa co Bceit Tepputopun obbekta 3a-
XOPOHEHWS1 TBEPAbIX KOMMYHarbHbLIX OTXOAOB, obecrneueHne KOHTPOMS KaXaoro areMeHTa

CUCTeMbl gerasaumn.

2.2.2 TexHonoruu, NpUMeHsieMbleé NpY 3KCNNyaTauMn 06 LEeKTOB pa3MeLLeHnA

OTX0A0B
TpaHcnopTupoBka

TpaHcnopTMpOBKa OTXOAOB 3aKIlo4aeTCcsl B NepeMeLLeHUN OTXOA0B OT UCTOYHUKA 06-
pasoBaHNA OTXOAOB K MECTy UX pasmelleHuUsi U OocyllecTBrsieTcs cnocobamu, ucknioualo-
UMMM HeraTuBHoe Bo3gencTemne Ha OC, nocpeacTBOM X NOTEpU B NpoLEecce NepeBo3kn unu
CO34aHus aBapUHbIX CUTyaLUA.

OcCHOBHbIe crnocobbl TpaHCNOPTUPOBKKM 0TX0A0B Ha OPO:

- aBTOMOGUIIBbHBIN TPAHCNOPT;

- TMAPaBINYECKW TPaHCNOpPT;

- KOHBEWepHbIA TPAHCMOPT;

- penbCoBbIA TPAHCMOPT.

AemomoburbHbIll mpaHCopm UCNONbL3YeTCa ANA TPaHCNOPTUPOBKU OTXOAOB Ha BCe
Buabl OPO, korga OTCyTCTBYeT BO3MOXHOCTb OpraHvM3oBaTbh TPaHCMNOPTUPOBKY APYIMM BU-
[IOM TpaHcnopTa.

[ns TpaHCNoOpTUPOBKM aBTOMOGUNBbHLIM TPAHCNIOPTOM MCMONbL3YIOTCA Crieuuanisnpo-
BaHHbl€@ MaLLUHbI: MyCOPOBO3bl, LLINTAMOBO3bl, CAMOCBaJsibl, MPO4MiA rPY30BOI TPAHCMOPT.

MpennoyTuTensHO UCNosIb30BaHWe aBTOMOBUBLHOrO TpaHcnopTa, koraa:

- Ha OPO nocTynaloT 0TXoAbl OT pa3HbiX MCTOYHUKOB 06pa3oBaHus, B TOM yucse pac-
NOJIOXEHHbIX OTAENbLHO APYr OT OPYra;

- Mexay UCTouHUKOM obpasoBanus u OPO 3HaunTensHoe paccTosiHue.

Fudpaenuyeckuii mpaHcnopm (rMApPOTPAHCNOPT) MO pexumMy paboTsl cucTeMsl ruapo-
TpaHcnopTa NoppasfensiioTcs Ha:

- 6e3HanopHbIe CUCTEMBI TMAPOTPAHCNOPTA;

- HaNOPHO-CaMOTeYHbLIe CUCTEMbI TMAPOTPAHCNOPTa;

- HaNnOpHO-NPUHyaAuUTENbHble CUCTEeMbl FrMAPOTPAaHCNOPTA,
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- KOMOMHMPOBaHHbIE CUCTEMbI MMAPOTPaHCNopTa.

BesHanopHas (camomeyHasi) cucmembi 2udpomparcnopma. BesHanopHbii rmapo-
TPaHCNOPT OTXOA0B OCYLLECTBIISIETCH MO HaKIMOHHbLIM xernobam, notkam, Tpy6am npu ux He-
nonHom 3anonHeHuu. Cuctema rugpoTpaHcrnopTa NpeacTaBnsioT coboit OTKpbIThe FOTKU
NpSIMOYroNbHOMO UK TpaneuenaanbHOro ceveHusi 3 cOOPHOMO MM MOHOJIMTHOIO XKereso-
6eToHa ¢ hyTepoBKoii AHa 1 GoKoBbIX cTeHOK ([38]).

HanopHo-camomeyHasi cucmema 2udpompaHcriopma. HanopHo-caMoTeuHblit rapo-
TPaHCNOPT OTXOA0B OCYLUECTBNSETCS MO NOSIHOCTLIO 3anofiHeHHbIM TpybaM, nepemelleHne
nynbnbl NPOMCXOOMT 3a CYET Hanopa, CO34aBaeMOro PasHOCTLIO OTMETOK MeXZy Hayasiom
Tpybonposoaa v TOUKo Bbinycka nynbnbi ([38]).

HanopHo-npuHyOumensHas cucmema a2udpompaHcnopma. HanopHo-
NPUHYAUTENbHBIA MMAPOTPAHCNOPT OTXOAOB OCYLUECTBISIETCA NO NOMIHOCTLIO 3aMoSfIHeHHbLIM
TpybGam, nepemelleHue nynbMbl NPOMCXOAWUT 3a CYET Hanopa, CO34aBaeMoro Hacocamu
([38)).

KombuHupoeaHHas (cmewaHHas1)) cucmema 2udpomparcriopma. Mpu koMBUHUpoOBaH-
HOM cnocobe rmapoTpaHCnopTe OTXOAO0B NepeMeLleHre Nynbibl MPOUCXOAWUT B 3aBUCMMOCTH
OT pernbetha U MOXET TPaHCMopTUpPOBaTbCs MO GEe3HanopHOW CUCTEeMe U MO HarnopHO-
CaMOTEYHON 1N HarnopHo-NPUHyAuTensHon cucteme ([38]).

OCHOBHbIMW NpevMyLLecTBamMK rMapaBnnyeckoro cnocoba TpaHCNOPTUPOBKU OTXOA0B
SIBMIAETCH BO3MOXHOCTb!

- UCKITIOYEHUsI MOrpy304HO-pa3rpy3o4HbIX paGorT;

- o6ecneyeHVsi HenpepbIBHOCTW TPAHCNOPTHO-TEXHONOMMYECKOro NpoLecca;

- UCKIMIOYEHUs Nbineobpa3oBaHns 1 NOTepy TPaHCMOPTUPYEMOrO OTXOAa, TEM CaMbIM
npenoTBpallas HeraTuBHoe Bo3aeiicTeue Ha OC;

- NPOBEAEHNA NPOKNagkM TpyGonpoBOAOB MO KpaTyailuemy pacCTOsIHAIO MeXay WC-
TOYHMKOM 0Opa30BaHMSA U MECTOM pa3MeLLEHUsi OTXOZOB;

- CO3aHNsA NOJSIHOCTLIO aBTOMAaTUM3UPOBAHHOW M OUCTAHLMOHHO-YNPaBNsieMOW cucTe-
Mbl TpaHcnoprTa.

K ocHOBHLIM HepocTaTkaM MMAapaBNMYEcKoro cnocoba TpaHCNOPTUPOBKU OTXOAOB OT-
HocsATCS:

- 3HAYUTENbHbIA pacxop BOAbI;

- U3HOC rMapoTpaHcnopTHoro o6opynoBaHust npu pabote Ha abpasuBHbLIX maTepua-
nax.
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MppaBnuyeckuii TPAHCNOPT MOXET BbITb MCMONBb30BaH NPU pasMeLLeHU 0TXOA0B Ha:

- oTBanax oTxoaoB Ao6LuK; oTxoAoB oborauweHus; oTxonos obpabaTbiBalowmMx Npo-
W3BOACTB; OTXO/0B NPOU3BOACTBA 3NIEKTPO3HEPIUM U Napa;

- XpaHunuLiax, NpefHasHavYeHHbIX A5l XpaHeHus (Kpome OTBanoB) OTXOA0B A06bIHK
u/vnu oboralweHus nonesHbix uckonaemblx; o6pabaTbiBalowx NPOM3BOACTB; NPOVU3BOACTBA
ANEKTPO3HEeprvM 1 napa;

- CUCTEMaX NOA3EMHOr0 3aXOPOHEHMs! XXMOKUX N Pa3XIMKEHHbIX OTXOO0B;

- CMCTEeMax NOA3EMHOr0 3aXOPOHEHMUs! TBEPAbIX U OTBEPXAEHHbIX OTXOA0B.

KonegeliepHbili mpaHcrniopm npegycMaTpuBaeT TPAHCMOPTUPOBKY OTXOAOB nocpef-
CTBOM KOHBEWepoB No 3CTakagaM U, B HEKOTOPbIX CIyyasix, X Nepechinky B neperpy3oyHbIxX
yanax ([40]).

KoHBeitepHbIiA TpaHCNOPT MOXET ObiTb MCMONL30BaH NPU pasmeLLLeHU OTXOA0B Ha:

- oTBanax oTxogos gobbluK; otxoAoB oboraweHus; oTxofoB obpabartkisalowmx npo-
M3BOACTB; OTXOA0B NPOU3BOACTBA 3IIEKTPO3IHEPIAM U Napa;

- XpaHUNuwax, NpeaHasHavYeHHbIX Afsi XpaHeHusi (Kpome OTBarioB) OTXOA0B A06bIuM
n/vinn oboraweHns NonesHbIX UCKOMaeMbIX;

- CMCTeMax NMOA3EMHOr0 3aXOPOHEHMUs TBePAbIX U OTBEPXAEHHbIX OTXOA0B.

Penbcosebiill mpaHcriopm, ucronb3yembili s mpaHCcnopmupoexku omxodoe kK Mecmam
UX pasMelweHus], pacriofloXeHHbIM Ha M08epXHOCMu 3emiiu u 8 Hedpax. PenbcoBbiii TpaHe-
nopT, UCMONb3yeMbllii Ha NMOBEPXHOCTU 3eMIv, NpPeACTaBNeH Xene3HoAOoPOoXHLIMU CoCTaBa-
MU. PenbCoBhbIii TPAaHCNOPT, UCMONb3yeMblil sl pasmelleHns OTXOA0B B Hefpax, npeacras-
NeH crneumanbHbIMU COCTaBaMU Ha ANIEKTPUYECKON Tsire, KypCUpYIOLLMMM 1Mo 0TPaboTaHHbLIM
rOpHbIM BblpaboTkam.

PenbcoBbLIfi TPAHCNOPT MOXET ObiTh MCMONL30BaH NPV pasMeLLeHNM 0TXOA0B Ha:

- MOSIMrOHax NPUMNOBEPXHOCTHOIO 3aXOPOHEHUA NPOM3BOACTBEHHbLIX OTXOA0B;

- cMcTemMax noa3eMHOro 3axopoHeHUs1 TBepAbIX U OTBEPXKAEHHbLIX OTXOA0B.
Mpuwem oTxopoB

TexHornormyeckue onepauuy no npuemy otxogos Ha OPO npegHasHaueHbl Ans Bege-
HUSA yyeTa MocTynalLwMX OTXOA0B U UX KOHTPOSS.

C uenbio KOHTPOIA U yyeTa OTXOAO0B, OTXObl MOMYT NoABepraTLCcs paguauyoOHHOMY
[03MMETPUYECKOMY KOHTPOSIO, NabopaTopHOMY KOHTPOSIO, B3BelMBaHuio. Mpu yuete oTxo-
[0B yvalle Bcero (yKCUpyloTCs CBeaeHWs1 O BUAE MOCTYNUBLUMX OTXOAOB, UX 06beme u/unu

mMacce, UCTOYHMKEe 0Opa3oBaHus.
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Ha npakTuke 06beM OTX0A0B, NocTynawuwmux Ha OPO aBTOMOGWU/IbHLIM TPAHCNOPTOM,
YUMTbIBAETCS Yalle BCEro WCX0As U3 BMECTUMOCTU TPAHCMOPTHbLIX CPeAcTB, KOahhUuuneH-
TOB YN/ZIOTHEHNA OTXOAOB U nNepeBoguUTCA B noka3aTesin Macchbl. Takas cuctema ydyeTa npu-
BOAUT K 3HAYNTE/IbHbIM NOrpeLHOoCTAM.

Macca 0TX0A40B, yyYuTblBaemMasa NoO pe3ynbTataM B3BeWKWBaHMA 3anO0/IHEHHOIO W ny-
CTOro aBTOTPAHCMNOpPTa Ha chneuunasnbHbiX Becax, siBnsieTcss 60nee TOUHbIM MoKasaTesiem.

[Ns BECOBOro KOHTPO/A OTXO/Z0B, NOCTyNaLl X aBTOTPAHCNOPTOM, UCNO/Mb3YTCS:

- NnepeABuXHbIe BECOBble NAAT(OPMbI C PyUHbIM YNpaBieHNEM;

- cTauMoHapHble BECOBble MexaHW4yeckue nnatgopMbl C PyUHbIM YNpaBieHUEM;

-3/IEKTPOHHbIE BecoBble NAAT(OPMbl C KOMMbLIOTEPHLIM YMNpaB/ieHNWEM U CUCTEMOI
nepefaun AaHHbIX C MOMOLLbIO PErMCTPaLMOHHbBIX MArHUTHbIX NAACTUKOBbIX KApTOUYEk;

- 3/1EKTPOHHbIE BECOBblE NAAT(OPMblI C KOMMNLIOTEPHbLIM yrNpasfeHnemM n aBTomaTuye-
Ckoll paguonepepayeii nHcopmaymm.

Cnctema yyeta U KOHTPONA MOCTynawLWmx oTX040B MOXeET 6bITb aBToMaTmnsnpoBaH-

ABTOMAaTM3MpOBaHHAsA cuCTeMa KOHTPOSSA M yyeTa OTX040B, noctynawuwmx Ha OPO
aBTOTpPaHCMOpPTOM, BK/O4YaeT 060pyAoBaHNe A5 B3BEWMBAHUSA OTXOA0B C BO3MOXHOCTbIO
NonyyYeHuss, HakonneHns u fanbHeliweli 06paboTKn AaHHbIX B 3/IEKTPOHHOM BUAe, CUCTEMY
BUAeoHabnaeHns n nporpammy o6paboTkm gaHHbiX. OCHOBOM CUCTEMbI SABASKTCA 3/1€K-
TPOHHbIE BECOBbIE MAAT(POPMbI C KOMMNLIOTEPHLIM YNpaBfeHUEM WU CUCTEMON nepefaun faH-
HbIX C MOMOLLbID PEerucTpaLnoHHbIX MarHUTHbIX MAACTUKOBbLIX KapToyek, Tak Ha3blBaeMblX

MarHuUTHbIX Ko4eil (pucyHok 2.15).

PucyHok 2.15 — B3BelunBaHne 0TX0A40B, NOCTYNalLMx asToOTPaHCNopToOM, C

1CNOsIb30BaHMEM aBTOMATU3MPOBAHHOM cucTeMbl yueTa (CBepanoBckast 061acTb)

(1481)
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Mpun ucnonb3oBaHMn Ha OPO aBTOMATM3NPOBAHHOW CUCTEMbI yyeTa BOOUTENb aBTo-
TpaHcnopTa nony4yaer MarHUTHBLIW KoM ¢ nepcoHasnbHbiMX JAHHLIMW. 3T1OT KN paeTt npa-
BO KpyrnocytouHoro nocryna Ha OPO.

Yyet oTxopoB, nocrynawiwmx Ha OPO aBTOTpaHCNoOpTOM, C MCMNONL30BaHMEM aBTO-
MaTU3MPOBAHHOW CUCTEMBbI OCYLLIeCTBASIeTCA cnefytomm obpasom: aBToMoOunb 3ae3xaeT
Ha BeCbl, BOAUTESb NPUKIaabLIBaeT KoY K CYMTBIBAOLLIEMY YCTPOWCTBY, CUCTEMA pacno3Ha-
eT aBToMobusb, hukcupyeT faHHbIe, 3aropaeTcsl 3esieHblil curHan ceetodopa, OTKpbIBaeTcs
BTOpO Lunarbaym Ha Bble3fe C BeCOB, KOTOPbLI NMO3BONSET NPOAOIDKUTL ABwkeHne Ha OPO
K MeCTY BbIrpY3K1 OTXO/I0B; NMOCSIe BbIrPy3kW OTXO[0B CXema B3BeLUMBaHUS 1 hukcaumm paH-
HbIX NOBTOPAETCSA.

[ns ocyllecTBNeHNs papnaLluoHHOrO [03MMETPUYECKOro KOHTPOSSi OTXOAO0B UCTONb-
3yl0TCSH aBTOMaTU4eCKue CTauMoHapHbLIe CpeaCcTBa HeNnpepbLIBHOTO paAnaLOHHOTO KOHTpOIsA
W1 NOpTaTUBHLIE 103UMETPBI.

Ha OPO TKO npwu Bbleage astoTpaHcrniopta ¢ OPO npepycmatpuBaeTcs pe3vHpek-
uMs ero Konec ¢ uesnbil npeaoTBpalleHus BUonormyeckoro 3arpsisHeHUs npuneraiowlein K
OPO Tepputopun.

Ons pesvHdeKkumn MoryT BbiTb MCNONb3OBaHbI KENe306ETOHHbIE BaHHbI, 3arnOSIHeH-
Hble Oe3MHMVLMPYIOLLMM PacTBOPOM, Ae3vHMUMpyoLwe koBpuku (unu pesbapbepbl) 13
BI1TaroCTOMKOro nonuBuMHNXNopuga, py4vHble 1 asToMmaTusnpoBaHHbIe 6eckoHTaKTHbIe MoW-
KW B BUZe annapaTta BbICOKOro [aBreHusl.

Wcnonb3osaHue xene3obeToHHbIX BaHH TpebyeT Gornblioro pacxoga BoAbl U Ae3UH-
huuvpyowiero cpeacTesa u3-3a Ux MCnapeHus U pasHoca korecamu aBToTpaHcnopta. Mc-
nonb3oBaHWe GEeCKOHTAKTHbIX MOeK Takke TpebyeT GonbLIoro konuyecTBa BOAbl U OpraHu-

3aLMKM 04UCTKM CTOKOB, 0GpasytoLmxcsi Npu obmbIBe Konec.
MoAroToBKa OTXOAOB K PasMeLLeHUIo

MoaroToBka OTXOAOB K pasMeLLeHWi0 HanpaBieHa Ha perynupoBaHue WX coctaBa, ar-
peraTHOro CoCTosiHuA U onacHbIX CBOﬁCTB, 1 B 3aBUCMMOCTU OT COCTaBa, arperatHoro cocro-
AHWA, ONacHbIX CBOWCTB oTXoaoB U cnocoba ux pasmMeLleHnss MOXXeT BbINONMHATLCA crnenyto-
wumn cnocobamu: pasgenbHblii cOop; copTUpoBKa (pyqHasi, aBToMaTuyeckas); usmernbye-
HWe; npeccoBaHue; GpukeTMpoBaHMe; KOMKOBaHUWe; 3aTapuBaHue; buonoruyeckas o6pabor-
Ka; peareHTHasi o6paboTka; Tepmuueckas obpaboTka; oGesBpexusaHue; o6e3BoXMBaHWE
(B 1. u. oTCTauBaHue); crylieHue; pa3ximwkeHue; punbTpauwsi; ycpeaHeHve COCTaBa; pasfe-
neHvie Ha cpakuuK; OTBEpXOEeHMe.

53



UTC 17-2016

Onepauun no nNoaroToBKe OTXOAOB K Pa3MeLLEeHUI0 MOryT NMpou3BOAMTLCA Kak Hero-
cpepnctBeHHO Ha OPO, Tak n nepep, TPaHCMOPTUPOBKOWM OTXOA0B K MECTY pasMeLLieHus.

Pas0denbHbili c6op Kak cnocob noaroToBKM OTXOAO0B K Pa3MELLEHUI0 NPUMEHAETCA Mo
oTHoLueHuto kK TKO.

PaspenbHbiin c6op n nocneayiowas auddepeHumposaHHas o6paboTka BbiaeneHHbLIX
MOTOKOB MO3BOJISIET HE TOJIbKO COKpaTUTL 06bem/maccy 3axopaHuBaeMbix TKO, Ho u nsme-
HWUTb UX CBOMCTBA. B yacTHOCTM, BbigeneHve n nepepaboTka Guopasnaraembix KOMMOHEHTOB
Mo3BONISIET CHU3UTL 3MUCCUM Brorasa.

BapwaHTbl pazgenbHoro c6opa TKO:

- HEMOIHbIV pasaenbHbI COop 0TX0A0B — BCe OTXOAbl ASNATCS Ha ABa NOTOKA, Kax-
OblA N3 KOTOPbIX COCTOMT N3 HECKOJIbKMX KOMIMOHEHTOB;

- NONHbIA pa3penbHbI cOop 0TX0A0B — BCe OTX0Abl AeNnsATCs Ha Tpy U 6onee nNoToka,
HeKoTopble M3 KOTopbIX (Npu cobrniofeHun npasun paspgensHoro c6opa) NpeacTasnsalT co-
60l OHOKOMMOHEHTHYIO CMECh.

HenonHbli (YacTU4HLIN) paspenbHbIA cOop ocywecTBnsieTes B ABa KoHTeiHepa. Mpu
9TOM BO3MOXHO [Ba BapuaHTa: C BbiIENIEHMEM NULLEBbIX OTXOA0B WM C BbiAENeHneM cme-
CY BTOPWYHOTO ChIpbSi.

Mpw BblgeneHun NuLLeBbIX OTXOA0B B OAUH KOHTenHep cobupaloTcs nuLeBbie 1 npo-
ume BNaXHble OTXOAbl, KOTOpble HanpaBnsIlOTCS HAa aspoGHyl cTabunusauuio unu KoMno-
CTMpOBaHVe, a B Opyroi — cyxue OTXOAbl, NpeAcTaBnsiowme, CMeCb YTUIbHbLIX (opakumin n
6annacTHbIX KOMMNOHEHTOB, KOTOpas MOET HAa COPTUPOBKY.

Mpu HenonHoM pasgencHOM cbope C BbiAeNIeHMEM YTUTbHON (PpaKkumMm B OIMH KOH-
TeliHep cobupaeTcsi cMeCb BTOPUYHOIO ChIpbsl, @ B APYroil CMeCch 0TxX0A0B (nuiieBble, ban-
nactHele 1 T. n.). Cmecb BTOPUYHOrO Cbipbsi copepxuT o 70 % n 6onee BTOpWYHbLIX hpak-
umi (nnacTuk, 6ymara, cTekno, MeTann v Ap.) v nocrne COPTUPOBKU MOXET noasepraTbcs ne-
pepaboTke.

Mpu opraHmMsauvu NosHOro pasgensHoro céopa uenesbie YTUNbHbIE dpakuum cobu-
palTCs B pasnvuHble KOHTelHepbl. K npeumyiecteam Ttakoro cnoco6a c6opa orxonos oT-
HOCSITCS1 BO3MOXHOCTb MaKCUMaribHOIO UCMOJIb30BaHUS PECYPCHOrO NoTeHuuana oTxonos 1
BO3MOXHOCTb peXe BbiBO3VUTb (Dpakumuv, He NOABEPXKEHHbIe MHUeHUIO Npu cobnioaeHuu ca-
HUTapHbIX YCroBui. K HepocTaTkam TakoW CxeMbl OTHOCHATCS BbICOKME 3aTpartbl, 3aBUCK-
MOCTb OT CTENeHW BOBMNEYEHUs HaceneHusl, couuanbHbiX U IKOHOMUYECKUX CTUMYINOB W

CINOXHOCTb OpraHu3auun: nogbop TexHuku, pa3paboTka MapLUIpyTOB BLIBO3a.
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Yem Gonbluee uncno pakumini 1 Mmacca oTX0foB OTOMpaeTcs, Tem Gonee Takasi cu-
ctema cbopa oTBeyaeT TpeboBaHWSM paLMOHANbHOIO WCMONBL30BAHWUSI PECYpPCOB, OfHAKO
TeM BbilLie 3aTpaThbl Ha ee peanusaumio.

C TOUKM 3peHusi NocneayoLero pasnoXeHWs OTXOA0B, 3aXopoHeHHbIx Ha OPO TKO,
1 BO3OENCTBUS NPOOYKTOB UX pasfoXeHusi Ha 06beKTbl OKpyXatoweil cpeabl, NPUOPUTETHO
BbiflefieHne W UCKITIOYEHUe 3aXOpOHEHUsl, BO-NepBbiX, OPraHMYeckux Guopasnaraembix ma-
Tepuarnos, SIBNAIOWMXCA MCTOYHWKOB 0Opa3oBaHusi 6uorasa v, BO-BTOPbIX, TOKCUYHLIX Be-
uiecTB, KoTopble OyayT BbIMbIBATLCS M3 MaccvBa OTXOAOB C (OUNbLTPALMOHHBIMA BOOAMM.
MoaToMy BblaerieHMe opraHMyYecKMX OTXOAOB B OTAESIbHLIN NOTOK W WX NpefBapuTenbHas
6uonorvyeckas crabunusauus, a Taike pasgenbHbiii c6op n 06e3BspexmnBaHne ONacHbIX Ma-
Tepuarnos, Hanpumep, pTyTbCOAEPXaLLMX FIIOMUHECLIEHTHBIX flaMn 1 oTpaboTaHHbIX XMMUYe-
CKMX UCTOYHMKOB ToKa (6aTapeek 1 akKyMynsTOpoB) UMeIOT HamborbLuee 3HaueHue.

Ha npaktuke paspgenbHbiii c60p He NO3BONSIET BbIAENATL «UYACTLIE» LieNneBble NMOTOoK!,
No3TOMY COPTMPOBKA SIBNSAIETCH 065i3aTeNbHBIM NPOAOINKEHNEM TaKOW TeXHOJIOMM4ECKOW Le-
MOYKW.

Copmupoeka omxodoe npuMeHsieTcs ansa noarotoskn TKO k 3axopoHeHuio.

Mop copTMpoBKOW OTXOAOB MOHWMAaeTCsi npouecc o6paboTkun OTX0A0B, KOTOPLIN
BKIMIOYaAET pasfefieHMe OTXOAO0B Ha KauyeCTBEHHO pasnuyalolmecsi KOMMOHEHTbI (CTekro,
nnacTuk, meTtansn, 6ymara v np.) ¢ uernbio BTOPUYHOTO UCNOSb30BaHUS.

B 06bl4HOM NpaKTMKe COPTMPOBKM MaTepuarioB pasfMuyaloT pyqHyl, aBTOMaTu3vpo-
BaHHY0 M aBTOMAaTMYECKYl0 COPTMPOBKY. [pn py4HO COPTMPOBKE pacrno3HaBaHWE HYKHbIX
MaTepvanos NPOW3BOAWUTCSI MEPCOHANoOM BU3yanbHO, @ OTOOP OCYLLECTBMSETCS BPY4HYIO,
XOTS OTAesbHbIe BCnoMoraTenbHbIe onepauvm (nogava matepuarna Ha COPTUPOBOYHBIA KOH-
Beiiep, NpefBapuUTerbHbIA pacceB Mo KPYMHOCTM) MOryT GbiTb M@XaHU3npoBaHbl. JIMHUM aB-
TOMaTU3NPOBaHHON COPTUPOBKYM 3HAYUTENbHO oGner4aloT py4YHOM Tpyd, OQHAKO pacno3Ha-
BaHWE WMHTEPEeCYIOLMX KOMIMOHEHTOB, KaK MpaBWIiO, BbINOSIHAETCHA 4YenoBekoM. Ha nuHusx
MOMHOCTLIO aBTOMaTUYECKON COPTUPOBKM MaTepuasioB BECb NPOLIECC COPTMPOBKM OTXOAOB, a
UMEHHO WAeHTUMKauma OTOMpaeMbix MaTepuarnoB U WX BbigereHne u3 obLiero MnoToka,
npoucxoaut 6e3 yyactusi nepcoHana. Kak npasuno, B OCHOBE TEXHOMOMMM JIHWIA aBTomMaTu-
YECKON COPTUPOBKWU NTEXMT WUCTIONb30OBaHWE CEHCOPOB OMNTUYMECKOro OrnpegeneHns matepua-
noB nyTemM obnyYeHus NoToka usny4eHMeM ¢ onpeaeneHHLIMU ANMHaMK BOSHbI U nocneny-
IOLLEro CrneKTpasibHOro aHanu3a OTPAaXEHHOro OT MOBEPXHOCTU maTepuana ManydeHus unm

WHTEHCMBHOCTM 1 CrieKTpa PEeHTIEHOBCKUX Nyueit, NpoLueaImnx ckso3b oGpasedl.

55



UTC 17-2016

PyuHasi copmupoeka B NpoMbILLSIeHHBIX MacwTabax peanu3yeTtcsl Ha MycopocopTu-
POBOYHbLIX CTAHLUMSIX, 3aBOAAX U KOMMJIEeKCax, OCHOBHbLIM S1IEMEHTOM KOTOPbIX SIBMISETCS Jn-
HUSI pYYHOI COPTMPOBKN OTXOAOB.

TpaguumoHHasi cxema COPTMPOBKM OTXOAOB BbIMAAWUT crefyowmm  obpasom.
Ha yyacTke npuema-pasrpysku, OTxodbl Mo nopjaroleMy KOHBehepy nocTynawT B KabuHy
COPTUPOBKY, O NPU UX ABMKEHUM MO COPTUPOBOYHOMY KOHBeMepy paboumne noctos otbopa
BbIOEnsT TOT UMW MHON BMA BTOPUYHOTO Chipbsi. Kaxablit nocT obcnyxmBaeTcs ogHWM pa-
6ounM, kaxabiii pabounini oTbMpaeT TONbLKO OAWH BUA, BTOPUYHLIX 0Tx0A0B. OTCOpTMPOBaH-
Hble OTXO/bl ONYCKAKTCS B COOTBETCTBYIOLLYIO BOPOHKY W MOMazatoT Ha non B cekuuio, pac-
NOSIOXKEHHYI0 NOA COPTUPOBOYHOWN NNOWAQKoW, WNWM B CneumanbHbIi KOHTeMHepbl, OTKyAa
nepuoaunyecku OTIPYKaITCS Ha CKag BTOPMYHOIO Chipbsi, NPy HEOBXO0AMMOCTH nocne npec-
COBaHuA.

B kauecTBe MeXaHW4ECKOM NOAroTOBKM OTXOL0B MOrYT UCMONb30BaTLCA BpalLaoLLmi-
cA rpOXOT, AMHaMUYecKUil cenapaTtop W Apyrve ycTpoiictea, obecneuvBaroime npeasapu-
TeslbHbIA paspbiB U BOPOLUEHWE MaKeToB, OTAeNeHne menkoin dpakuuy. Mpu nomowm mar-
HWUTHOTO M 3NEeKTPOOMHAMUYECKOro cenapartopa OTAENSATCSA YepHbie U LBEeTHbIe MeTannbl
COOTBETCTBEHHO.

Aemomamuveckas copmupoeka. [NocTynaowmin ans COpTMPOBKM Marepuan pasHO-
MepHO nopgaeTcsi Mo TpaHcnopTepy k obnactu paboTbl ceHcopoB. TexHONorMs OCHOBbLIBAETCA
Ha 0bnyyeHuM NOBEPXHOCTM OTXOHAOB U3NyYEeHUEM C onpenesieHHOW OJIMHOW BOSHLI, a pac-
no3HaBaHue NPOM3BOAMTCS C MOMOLLbIO CPABHEHUS1 CNEKTpa OTPAXEHHOro OT NMOBEPXHOCTU
0TX0[a CBETOBOrO CUrHasa C yxe UMEOLLMMCS CreKTPoM B 6a3e AaHHbIX CMCTEMBI.

B koHUe TpaHcrnopTepa HaxoaWTCs OOVH WU ABa NMHEBMOMOZAYIisl, CHabXeHHble psi-
AoM nHeBmopo3. lNocrne pacno3HaBaHUsI HYXHOIMO Al COPTUPOBKMA KOMMOHEHTA, Yepes pac-
4YeTHOoe BpeMs OTKPbIBAIOTCSl HeoOxoauMble [i03bl, U Pacro3HAHHBIA KOMMOHEHT OTCTpPenu-
BaeTCH U3 NoToKa C MOMOLLbLI0 CKaToro Bo3fyxa. Takum obpa3om, 3 notoka martepuasos
MOXHO BbIA€NUTb ABE UM Tpu (NPUY YCIOBWM YCTAHOBKU BTOPOro NHeBMOMOAYIs) dppakumn.

Kpome aerneHust Ha pyyHylo U aBTOMAaTMYECKYIO pPasfiMyaloT Takke MoNoXUTENbHYIO U
OTpu1UATENbHYI0 COPTMPOBKA. BbiierneHns BTOPUYHOIO Chipbsi U3 CMECU OTXOZ0B — MOSOXM-
TenbHas COpPTMPOBKa — CO CTONA KOHBeWepa, Ha KOTOpbIM NOJATCs OTXOABI, U3bIMAOTCS
onpepeneHHbie hpakumm, KOTopbie 3aTEM CKIIaavpYHOTCA B BblAENEHHYIO AJisl HUX EMKOCTb; B
KOHEYHOM UTOre, Ha KOHBEeWepe OCTaloTCsl MCKITIOYUTENbHO OTXOAbI, He MoAIeXalye CopTu-
poBke. OuncTKa BTOPUHHOIO ChbiPbsi, MOSIYYEHHOTO B pesysibTaTte pasgenbHoro c6opa — oT-
pyuaTensHasi COpTMPOBKA — HA KOHBEMEPHbIA CTON BLICHINAITCS 0TX0AbI, NPeACTaBneHHble

rmaBHbiM 06pa3om opHoh (ppakuvei, 3apava pabouyero — yAanuTb  OTXOAbl,
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He OTHOCSILLMEeCs K aTOi ppakumu; B KOHEYHOM UTOre Ha KOHBEepe oCTaeTcs Nnllb OTCOp-
TUpOBaHHas pakuus.

OTpyuaTenpHas cOpTUpOBKa cuuTaeTcs 6onee a3d(PEKTUBHBIM METOAOM, MOCKOSbKY
paboum HeoGxooumo oGcnenoBaTb MeEHbLUEe KOSIM4EeCTBO KOMMOHEHTOB W 3aTpayvvBaThb
MeHbLUe ycunuid. OH ucnonb3yeTcss B TOM cryyae, Korga [Aons O4HOro KOMMOHeHTa, NocTy-
nawuero Ha koHeeliep, coctaensietT 50 % wunu 6onee, Hanpumep, ANt OYNCTKU U NOBLILLEHWS
Ka4yecTBa BTOPWUYHbIX MaTepuasoB, NMOMy4YeHHbLIX B pedynbTaTe pasfenbHoro cbopa (Tak kak
XKWUTENU He Bcerga YeTKo BbINOSHSIIOT MHCTPYKLMW MO pasgensHomy coopy).

UsmenbyeHue npeactasnsieT coboil NpoLecc yMeHbLUeHUs] pa3MepoB YacTul, 4o Tpe-
6GyeMbix pasamepoB MyTeM MexaHU4ecKoro BO3enCTBus.

M3menbyeHne OTXOAOB UCMOMb3yeTCHA A1 NOATOTOBKM K 3axopoHeHuio TKO wn gns
NOArOTOBKW K 3aXOPOHEHWIO B HEAPAX XUAKUX U Pa3XWKEHHbIX OTXOAO0B, FMaBHbIM 0Gpa3om

0TX0[0B, 06pa3oBaHHbIX B pesyrnbTaTe GypeHns CKBaXmH.
UsmenbyeHme TKO

Teepable KOMMyHarbHbIE OTXOAbI BKNIOYAOT OBLLMPHYIO HOMEHKNaTypy MaTepuanos ¢
pasHbiMK (PU3NKO-MEXaHNYECKUMM CBOMCTBaMU. Tak, AepeBo NNOXO CONPOTUBASETCA U3NOo-
My, & Takue martepuarnbl kak MeTann, TBepable nnacTuku, NonuMepHbie nneHku, obnapaio-
LiMe BbICOKOMW yNpYyrocTbio, NPy BO3OEACTBMM M3NIOMa, pasfaBfvMBaHuUsi, packasbiBaHUsi, UC-
TUpaHus Nuwb aedopmMupytoTcs 6e3 noTepu LenocTHOCTM koMmnoHeHTa. 3T1o obycnaBsnueaeT
HU3Kyl0 9(pdeKTUBHOCTL MPUMEHeHUst Takux crnocob6oB uamenbueHusi. Ha npakruke ans
apobneHuss TKO mcnonb3yloTcsi TONbKO yAapHYH0 TEXHONOMMIO U TEXHONOrI0 cpesa. Yaap-
Hasl TEXHOJOMS peanu3oBaHa B KOHCTPYKLMSIX MOJIOTKOBbIX U POTOPHLIX APO6GMNoK, TexHo-
norvst cpesa — B KOHCTPYKUMSIX LLIpeaepoB.

Onsi M3amMenbYeHus1 UCNOSb3YITCA APOOUIbHBIE YCTAHOBKM, NPUHLMN AEWCTBUSA KOTO-
pbIX 3aBUCUT OT COCTaBa U CBOWCTB 0TX0A0B. OHM BbINyCKAOTCH B Pa3fIMUYHLIX KOHCTPYKTUB-
HbIX BapuaHTax:

- cTauMoHapHble 1 MobunbHble (Ha KONecHoW nape, ryCeHUYHOM Xoay);

- YKOMNJIEKTOBLIBAOTCA AN3ESIbHLIM UK 3TIEKTPUYECKUMU ABUraTeNsiMU.

[na npensapyTenbHOrO U3MernbYeHUs OTXOA0B Nnepen 3aXOPOHEHUEM Ha MOnUroHax
TKO 06bI4HO ucnonb3aytoTes:

- ApoOMNKM Anst ApeBeCHbIX OTXOA0B;

- APOOMNKM Anst CTPOUTESTbHBIX OTXOIO0B;

- YHMBepcaribHble Wpeaepsbl.

57



UTC 17-2016

OpobneHue ApeBeCHbIX OTXOA0B

Ons ppobrneHusi ppeBeCHbIX OTXOAOB WMCMOSb3YIOTCH LLEKOBLIE, KOHYCHble, YAapHO-
BasIKOBble (OWCKOBbIE MIM CTEPXKHEBLIE), MOOTKOBLIE POTOPHLIE, GapabaHHble (Bpalaio-
Lmecs unu Bubpupyolime), porvKosbie apobunkn.

LLiexoBble arperaTtbl COCTOST U3 ABYX LUEK (0AHa — MOABWXKHAsSA, fpyras — HeT), pac-
NOMOXeHHbIX KNMMHOO6pa3HO Mo OTHOLLEHWIO ApYr K Apyry, TO eCTb CBepXy oTBepctue 6onb-
LIe, a CHU3Y 3HAYNTENbLHO yXe. Y3kas 4YacTb No pa3mepy [0IHKHA COOTBETCTBOBaTL pa3mepy
Gyaywmx apeBecHbix nonydabprkaros. Ceepxy B Apobunky 3ackinaeTcs cbipbe, ABUXKYLLA-
SICS LlleKa C CUIoW OaBWT Ha Chbipbe, NbiTasiCb NpUONM3NTLCH K HenoaBWKHOW Lieke. Mop,
[JaBreHueM OTXobl TOMAaIOTCH U OCbINAlTCsl BHU3. Kak TONbKO OHWM CTAaHOBATCA TaKUMU Xe
MasleHbKUMMU, KaK y3Koe OTBEpCTUE, OHU OCLINAKNTCA BHU3. LLiekoBble MalLMHLI NOAXOANAT ANA
06paboTku cpeaHux u bone KpynHbIX OTXOAOB.

KoHycHEIe arperatbl COCTOSIT U3 CTakaHa, B KOTOPbLIA 3aCkiNaeTcs Cbipbe U NOABWDKHO-
ro koHycoobpasHoro nanbua. KOHycHbIi naney Bpaliaetcs U coBepliaeT BO3BpaTHO-
nocTynaTenbHbIe ABMKEHMUs,, TO BXOAS, TO BbIXOAA M3 cTakaHa. Ha Bxoge cbipbe noasepra-
eTCsl pasnoMy, BO BpeMsl BbIx0la M3MeSIb4eHHOe Cbipbe OcbinaeTcs BHWU3. KOHYCHbiMU Ma-
LUIMHAMKW MOXHO nony4yaTtb nonydabpukatel noboit opmbl U pa3mepa. Mpoctota ycTpoir-
CTBa M MEHblLee BPeMsi XOfIOCTOr0 xoaa nosbiaeT 3thheKTMBHOCTb KOHYCHLIX arperaTtos
Hap LLEKOBbIMU.

YaapHo-Bankosbie MalliMHbl COCTOST U3 [IByX Barkos, BPALLAIOLLUXCA APYr Ha Apyra v
ABYX OTBEPCTUIA — MPUEMHOro U BbixogHoro. [lpeBecHoe chipbe 3achinaeTcsi CBepxy, nona-
JaeT Mexay Bankamu, YyAapsieTcsl O HWX, pa3faBnvMBaeTCs U OCbiNaeTcsi  BHU3.
B 3aB1cMMOCTM OT TUMA BankoB MOXHO Mony4nTb nonydabpukar ot 3 go 6 Mm.

B ynapHbIx apobusikax MOSIOTKOBO-pPOTOPHOIO TUNA, Ha POTope 3aKpenseHbl MOSIOTKY,
KOTOpble NpU BpallieHM NepBOro nocnefosaTensHo pa3busaloT nogalLleecs CBepXy Chipbe
Ha Mernkue 4Yactu. Y MonoTUnok obbluHO Gorbliasi NPOM3BOAWUTENIbHOCTb, OAHAKO OT HUX
MHOrO MblSIX U COPa, @ MONOTKN BLICTPO paspyLLIATCA NPU ANUTENbHOM KOHTaKTe C KPYMHbI-
MU OTXOZaMM.

bapabaHHbie apobunku npepdctasnsioT coboit 6apabaH, B KOTOPLIA HarpyawT Cbl-
pbe, a 3aTeM packpy4vBalOT €ro A0 OrnpefesieHHON CKOpoCTH, YTOGbl YacTuLbl ApeBeCHbIX

OTXOA0B NPV yAape Apyr O Apyra paspyLuanvcb U Mamerbyasnucb.
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Dpo6neHue CTpoUTENbHLIX OTXOA0B

Opobunku ans cTtpoutenbHbLIX OTXOA0B NOAPA3AENsoTCs Ha:

- WekoBble (OpobuMbIli MaTepuan paspywaeTcsi, nonagas B 3a30p Mexay CTaTM4HOW
1 NOABWKHOW NPECCYIOWMMU YaCTAMU-LLEKAMK);

- MONOTKOBLIE (pa3spyleHne MaTepuana NpoUcCXoauT OT YAApHOro BO3OENCTBUA yCTa-
HOBMNEHHbIX HA POTOPE MOJIOTKOB).

O6bIvHO MCnonb3yloTCs LekoBblie Apo6unku, cnocobHble nepepabathiBaTh 6GeTOH,
acanbT u cTpouTenibHble 0TXoabl. B Takue Apo6Gunku Henb3s 3arpyxaTtb BOJMIOKHUCTbHIE 1

Krneiikue martepuarlbi.
Ucnonb3oBaHue wpenepos

Lipepepsbl B cuny cBoeit yHMBepcanbHOCTU nonyyunu HauGornbluee pacnpocTpaHe-
Hve. B ocHOBHOM wwpepepbl cnyxaTt ans rpyboro apobneHus martepuana C nornyyeHuem
bpakumin 150—70 mMm.

M3menbyeHne maTepuanoB B Lipedepe OCYLUEeCTBISIETCA 3a CYeT BO3[EACTBUA Ha
KOMMOHEHT pa3pbIBaloLLEro yCunusl, CO3AaBaeMoro Npu 3akiMHUBaAHUM KOMMOHEHTa MeXay
BpaLLaoLWUMKCH Apyr HaBcTpedy opyry pabounmm potopamu, OCHaLLEHHLIMUM HoXamu, Nnbo
MeXay poTOPOM U KOPrycoM Lipeaepa.

Mo KOHCTPYKUMW MPUHUMNWANBHO pasnvyaloT OOHOPOTOPHbIE, AByXBasibHble U YeTbl-
pexBarbHble Wpeaepsbl.

YHuBepcarbHble NPOMbILLIIEHHbIE Lpeaepsbl MOryT adh(eKTUBHO namMenbYaTh pasnny-
Hble BuObl MaTepuarnoB: OTxoabl AepeBoobpaboTkv, AepeBsiHHble GpeBHa, OepeBsiHHble
AILLMKA U NOAAOHBI, KAPTOH, MONIMMEPHYH MIIEHKY, NNacTMaccoBble JIUTHUKW, TPyGbl, cMe-
WaHHble BWAblI OTXOAOB, B Gonee MenKkyl (pakuuio, KOTopasi perynvpyeTcsi auameTpoM
syeek cuta. MNpenmyLLecTBEHHO NCNONb3yITCH AN U3MENbYEHUs OTXOA0B C NOcneayroLen
ytunusauuein. MNpu kpynHotpakLMOHHOM u3MenbYyeHun obnafaloT BLICOKOW MPOMYCKHOMN
CnocoBHOCTbIO.

MpombiwneHHbie wpepepsbl anst TKO 1 cTponTensHOro Mycopa npegHasHaveHbl Ans
NepBUYHOrO (KPYrHOro) usMenbsyeHus agepessiHHbIX 6peBeH no6oro anameTpa, nHei, O0Txo-
[0B BLIKOPYEBKM, JePeBsiHHbIX Lnar, crapoit Mebenu, 06beMHbIX fepeBsIHHbIX KOHCTPYKLMIA,
0TX0[0B OepeBoobpaboTku, LepeBsiHHbIX NOAAOHOB, CMELLAHHLIX MONIMMEPHbLIX OTXOMOB,
rpyHTa, CMELUAHHOro CTpoMTeNbHOro Mycopa. CnocobHbl MamernbyaTh OTXOAbI C BKITHYEHUS-

mu meTtanna o 20 % ot o6uiero o6bema, 06nagaoT 04eHb BLICOKOW NPOM3BOAUTENBHOCTHLHO
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1M vaiie Bcero ncnonb3yTca Anst usmenb4eHns 0OTXxo4oB Ha NONIMroHax ansl OvYeHb 6onbLunx

o6bemos.
UzmenbueHue 6ypoBLIX 0OTXOA0B

B nepvop noarotoBku K 3akauyke B HeApa uyepes MorfiolaloLlyld CKBaXuHy, TBeaast
hasa oTx000B (OCHOBHYIO MacCy KOTOPOI COCTaBMsieT, kak npaBurio, BelbypeHHas nopopa)
oTaensieTcs oT xuakon dasbl (kak npasuno, 6ypoBoro pacteopa) u uamenb4yaeTcs.

M3menbyeHne MoXeT OCYLIeCTBASTLCS C UCMONb30BAHMEM MEeXaHUYecKux unu rip-
paBnuyeckux nepemeluMBaTtenen U nepexauusalollie-u3menyalowmx Hacocos. KpynHOCTb
n3MenbYeHHbIX YacTUL, KOHTPONMPYeTCsl Ha BUbpocuTax.

Ha crnepyioliem atane, ¢ Lenbio pasxwkeHusi TBepaon dasbl  obpasosaHus nNynbnbl
NPUrogHONM Af1s 3aKayku B HeApa 4epes CKBaKuHY, MOXeT fobaBnsATbes Boga (Mopckasi BO-
Aa, NonyTHble BOAbl MNW BOAbI, UCMONb30BaHHbIE ANl COGCTBEHHbLIX NPOUM3BOACTBEHHbIX U
TEXHOSIOMMYEeCKMX HyX[) U, NpyU HeobxoaMMOCTK, creuuanbHble peareHTbl. PeareHTsl no6aB-
NATCS C Lenbio OCTUXEeHUS TpebyeMbix peoyiorMyeckux CBOMCTB.

CgoiicTBa Nynbrbl 3aBUCAT OT NIMTONOMMYECKUX XapakTepucTUK BbiGypeHHON nopoabl,
rpaHyrioMeTPUYECKOro COcTaBa M COOTHOLLEHMs GypOBOro LUnaMa v BoAbl B Nynbne.

loToBasi nynena copepxut okono 5% — 10 % Tteeppoi cpakummn n 90 % — 95 %
xuprocTu. ([44]).

lpeccosaHue npepnctasnsieT coboit npouecc 06paboTkn 0TXOOQ0B AABIEHUEM, NPOn3-
BOOVMBbIN C LiENbI0 yBENMYeHUsi NII0THOCTM U yMeHbLleHWs o6bema. MpeccoBaHne npumeHsi-
TCH ANs NOAroTOBKM K 3axopoHeHuto TKO.

MpeccoBaHne OTXOOOB OGLIMHO BBINOMHSETCS AfS1 YMEHbLUEHUsI TPAHCMOPTHLIX 3a-
TpaT NPV AOCTaBKE OTXOAOB K MECTY 3aXOPOHEHMs C UCNONb30BaHueM criepyowiero obopy-
OOBaHUsI:

= YMNOTHSIIOLWMX MyCOPOBO30B, B TOM YUCIE C TONKAIOLWMMU MIIUTAMM WITM POTOPHOTO
T™na;

- MOGUMbHBIX NPECC-KOMNAKTOPOB;

- NPecc-KOHTEeNHepoB.

Mocne pa3rpy3kv U3 yKasaHHbLIX YCTPOWACTB HA MEeCTe 3aXOPOHEHUs1 OTXOAbl pacchina-
I0TCSl U UX NIMIOTHOCTb CHOBA CHWKAETCA.

Mpu ucnonb3osaHuM 06opynoOBaHUS C BLICOKMM KO3MMULMEHTOM YMIIOTHEHUS MIIOT-
HOCTb OTXOA0B MOCIe Pa3rpy3ky BbilLe MSIOTHOCTU HEYMITOTHEHHBLIX OTXOZ0B, PA3MELLEHHbIX

HaBanoM. 310 obneryaeT BbINONHEHWE NOCIeAyLWMX onepaumii Mo pa3meLLIeHNI0 OTXOO0B.
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BpukemuposaHue npuMeHAeTCs Npu NOAroToBKe K 3axopoHeHunto TKO u npeacraens-
eT coboit npeccoBaHne OTXOA0B B KyCKM OOHOPOAHOIO COCTaBa U reoMeTpUYecKn npaBuiib-
HOW ¢POpMbI, TaK HasbiBaemble GpuKeThl, C nocreayouel 06Bs3koin ux 6eveskor, NPOBONO-
KO, CETKOI, NIIEHKOW NN APYrMMKA MaTepuanamu C Liefbio NpeAoTBpalLeHusi pa3pyLUeHUs.

Onsa 6pvikeTpoBaHns 06LIMHO NPUMEHSIIOTCA cneuuanbHble MexaHU3MpoBaHHbIE KOM-
nnNekcbl, COCToALME U3 usMenbuuTenen (Apobunok), ynnoTHWTenem — BpuKkeTUpyIoLLUX
YCTAHOBOK U, B OTAENbHbIX Cy4asiX, YNaKOBOYHbIX MALLMH.

TexHoMorMs yniioTHEHU OTXOAO0B C NOCIeaylowuM cknaguposaHmem nx Ha OPO TKO
BKSOYAET aBTOMATU3MPOBAHHOE NpeccoBaHWe OTxonoB B Tioku (Opuketnl). INpu 3TOM Uc-
nosrib3yeTcsl npecc, cospalowmin aasneHve, obecneumsalollee yMeHbLUEHNE NepBoHaYarib-
HOro o6bema OTXOA0B B HECKOJLKO pas.

YnakoBka OTXO[0OB B THOKM no3sosnsieT B 3—6 pas (B 3aBMCHMOCTM OT Npeccyemoro ma-
Tepvana) ymeHblunTb 06bemMbl 0O6paboTaHHbIX OTXOOOB M OCYLUECTBNSATL €ro AnuUTensHoe
aKonornyeckn 6esonacHoe xpaHeHwue.

YnakoBaHHble OTXOAbl YAOOHbLI ONsi TPaHCNOPTMPOBKA — MPY MOMOLLM MOrpy3ymka,
060pyn0BaHHOIO cneumanbHbiM 3aXBaTOM, THOKM MOXHO rpy3vTb Ha no6oi TpaHCnopT.

MpeccoBoyHble cTaHumMM MoryT pacnonaratecs u Ha OPO TKO u B npepgenax Hace-
JIeHHbIX MYHKTOB.

KomroeaHue (okambieaHue) npeactaBnsieT coboi npoLecc OKyCKOBLIBAHWS MErKo-
OVCrnepcHbIX oTxofoB B dopMbl, Onuskue k ccepudeckor. [ins npupaHus Heobxopumoi
NPOYHOCTU U BOLOCTOMKOCTM OKOMKOBaHHbIX OTXO[0B BBOAATCH Ao06asku, obrnaparowme Bsi-
KYLMMKU CBOMCTBaMU (LL@MEHT, N3BECTb, 30Mbl U T. A.).

B kavectBe 060pynoBaHUS ANl KOMKOBAHWSI OTXOA0B MOTYT WMCTONb30BATLCA rpaHy-
nstopbl 6apabanHoro unu Tapensyaroro Tuna ([49]).

TexHonornss KOMKOBaHUS no3sonsieT YMEHbLUUTL KOJINYeCTBO Bnarm B OTxXoge, Tem
cambIM, MOXET BbiTb 06ecrneueHo CHkeHe 06pasoBaHusA pUNbTPaALMOHHBLIX BOA U YMEHb-
LweHne 06LeMOB pa3MeLLLaeMbiX OTXOAO0B.

Buornozuyeckasi obpabomka NpUMEHseTCsl ONsl NOAroTOBKM K 3axopoHeHuio TKO.
B kauectBe Guonomyueckoin o6pabotkun TKO ncnonb3yioT koMnocTmpoBsaHue unu cbpaxusa-
Hue.

KomnoctupoBaHue 0TX0I0B MOXET OCYLUECTBISATLCH HECKONbKMMK crnocobamu, koTo-
pble OTNMYalOTCHA: YPOBHEM MexaHusauun (Nnowajku KOMMNoCTMpoBaHusi, Guotepmuyeckue
6apabaHbl, TOHHeNu u T. N.); YCNOBUSIMU U CPOKamMu NpoBeAeHus npoLiecca (0T HECKOMNbKUX
Hepaenb A0 2-X NieT); Ka4eCcTBOM KommocTa (npeaBapuTenibHas o4McTka oT 6annacTHbIX KOM-

NOHEHTOB UMW rPOXO4EHNEe rOTOBOTO KOMIOCTA).
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Mpu copaxmBaHun OTx0AbI NepBOHAaYarbHO NoABepralTcs aspobHOMY rMaponvay op-
raHU4YecKon 4acTvM OTXOOOB, NPU KOTOPOM MPOVUCXOAMT MepeBon OPraHWMYecKUX BeLLecTs B
pacTBOPEHHOE VNV B3BELLEHHOEe COCTOsIHMe W OTAENeHMe MOoSyYeHHON Nynbhbl OT Hepac-
TBOPVMbIX KOMMOHEHTOB (CTekrna, nnactuka) nytem npouexveaHus. MonyyeHHas nynbna
noasepraeTcs aHaapobHomy cbpaxuBaHuio ¢ obpasosaHnem buorasa. OctaTtku cGpaxusa-
Hus (okono 40 % nepeoHauasibHOW MacChl OTXOA0B) NOCTYNAOT Ha KOMMOCTUPOBaHMeE.

B JleHuHrpaackoi obnactu Ha 3aBofe No MexaHusvMposaHHOW nepepabotke TKO ot-
X0kl nepepabarbiBalOTCsi METOOOM BMOTEPMUYECKOro KOMNOCTMPOBAHNSI B BUOTEPMUYECKNX
6apabaHax C M3BMEYEHVEM HEKOMMOCTUPYEMbIX (hpakuvii (YepHbIl U LBETHble MeTansbl,
KaMHu, CTeKIo, ApeBecuHa, N/a-NneHka, BETOLWb, KAPTOH, MakynaTypa 1 np.), ¢ nony4eH1em
kommnocTa (6noTonnmea u opraHM4eckoro ynobpexus).

Tepmuyveckas obpabomka OTXO[OB Nepeq ux pasmMeLleHnemM OCYLLECTBIISIETCA MeTo-
AamMu CXUraHusi, NMponuaa, rasudukauun. Moapo6HO TEXHOMOMMKU CXXUraHUs U NMPonusa oT-
XOO4OB PacCMOTPEeHbl COOTBETCTBEHHO B cnpaBoyHukax HAT «O6esspexuBaHne 0TX0O0B
TepMmnyecknum cnocobom (CxuraHve OTXodoB)» U «YTunusauusi U 06esspexusaHne 0TXoao0B
(kpome 0be3BpexrBaHUs TEPMUYECKUMM CIOCOGOM (CKUraHne oTxXodoB)».

ObesepexueaHue omxo0o8 nepepn WX pasMeLLeHUEM OCYLLECTBNAETCA C LUeNblo
YMeHbLUeHUA Macchbl OTXO0A0B, UBMEHEeHUs1 X coCcTaBa, (bVISVI‘-IeCKMX N XUMN4eCcKnx CBOﬁCTB,
yTo oGecneymBaeT CHWKEHMe Ux HeratuBHoro BosaencTeusi Ha OC. Moapo6HO TexHonormm
o6e3BpexuvBaHNs OTXOAOB PaccMOTPeHbl B cnpaBoyHukax HAT «O6eaBpexuBaHue 0TX0O0B
TepMu4Yecknum cnocoboM (CxuraHue OTXO[OoB)» U «YTunusauusi u o6esspexmBaHne OTXO40B
(kpome obe3BpexunBaHNA TEPMUYECKUM COCOBOM (CKMUraHme OTXOO0B)».

PeazeHmuasi o6pabomka NnpMMeHsieTcs Npyu NOAroToBKe K 3aXOpoHeHuo 6ypoBbix OT-
X0O0B nepen HarHeTaHweM (3akaudkoil) B Hegpa. Mocne uamensyeHust TBepaon assl Gypo-
BbIX OTXOZIOB U CMELLEeHUs1 ee € Xuakon dason oo o6pasoBaHns Nynbhbl NPUroaHOW ANs 3a-
Kauku. B cnydyae ecnu XvMaoKoCTb U TUN rOpHOI Nopoabl, NpeAcTaBfieHHbIe B Nysibne, He faloT
[OCTaTOYHYIO BA3KOCTb, TO B NyNbny AOGaBJ'IFleTCSI peareHT, npeacrT aBlNeHHbIN cneuvanbHbIM
nonuMepom (3aryctutenb), YTobbl CO30aTb ONpeaenieHHy0 Peosionio C Lienbio NpeaoTepa-
LLleHMA BbINAAEeHWS TBEPAbIX YacTuUL, B OCAAOK NpW Nopaye ee B HarHeTaTenNbHY0 CKBaXUHY.

BamapueaHue omxodo0s. 3atapuBaHuio Nepen pasmMelLeHUeM NoaBepraloTCcs 0TXoAbl,
obnapaiowme onacHbIMM CBOWCTBaAMM, pacTBOpPMMbIe B BOOE U MMeElOLMe BLICOKMIA Knacc
OnacHocTn.

Teepgble n nactoobpasHbie oTxoapbl, He obnaaalowme NoXapoonacHbIMU CBONCTBA-
Mu, nmeiowme | knacca onacHoOCTU [N OKpYXaloLleil cpeabl, copepXalyue pacTBopvMbie B

BOAe KOMMOHeHTHLI, nepeq pasMelleHmem 3atapusaloT B KOHTelHepbl, 06bIYHO CTanbHbIe.
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Onsa 3aTapuBaHua OTXO[I0B KOHCTPYKLMOHHLIA MaTtepuarn KOHTeiHepa nomkeH obna-
[aTb KOPPO3UOHHON CTOMKOCTBLIO MO OTHOLLEHWUIO K OTX0A4AaM (CKOPOCTb KOPPO3uWu He AOoSmKHa
npesbiwatb 0,1 mm/roa). TonwmHa CTeHKU KoHTelHepa foskHa GbiTh He MeHee 10 MMm.

KoHTeliHepbl nopBsepraloTcsi ABOMHOMY KOHTPOJIO Ha repMeTUYHOCTb — OO0 U Mnocne
3anosIHeHUsi OTXOAAMMN.

Otxoppl, umetowume -V knacc onacHocTu ffisi OKpyXaillei cpeabl, nepes pa3me-
LeHneM B xene3obeToHHbIx ByHkepax MOryT GbiTh 3aTapeHbl B Apyre Bufbl yrnakoBKu, No-
MUMO METaNMYECKUX KOHTeiHepoB. Hanpvmep, B OBOiiHbIE NONMATUIIEHOBbIE U Gymax-
Hble MEeLLKWU.

ObessoxueaHue omxo008 NPUMEHSIETCS NMPU Pa3MeLLieHNM NPOU3BOLACTBEHHbIX OTXO-
[I0B Ha MOSIMroHax NpUNOBEepPXHOCTHOIO 3aXOPOHEHUs U NPU 3aXOPOHEHUW TBEpAbIX U OTBEp-
XOEeHHbIX OTX0A0B B HeApax.

OTXO,D,bI Moryt 06e3B0OXMBaATLCH MEXaHUYEeCKUM Unu TepMu4eCkKuMm Metopamu . an-
MeHeHune d)I/I3I/IKO-XI/IMI/I'~IeCKVIX MeToaoB OSeSBO)KVIBaHMﬂ, OCHOBaHHbIX Ha nornoweHun Bna-
M 13 BbICYLUMBAaEMOro MaTepuarna nyreM COMPUKOCHOBEHUSI C IMIPOCKONMUYECKUMM Belle-
CTBamW, Npu NOArOTOBKE OTXOA0B K PA3MELLEHUNIO HE UCTIONb3YIOTCS.

lpoyecc mexaHu4ecko20 0be3goxXuBaHuUSs (8 MOM YUC/Ie OMCMmaueaHue) 3aKioyaeT-
Csl B pa3perieHnun CUCTEM «KMOKOCTb — TBEpAoe Teno» nop, AeMCTBUEM MEXaHU4eCKUX Cuil
(naBneHus, rpaBuTaLuK, LeHTpPoBeXHOIN cunbl).

MexaHquCKomy 06e3BOXMBaHUIO noaBeprarTcA oTXoAbl B BUAe CyCI'IeH:.’Mi;I U Npo4unx
AMCNepCHbIX CUCTEMBI.

O6opynoBaHune onsi MexaHu4eckoro 06esBoxunBaHue no cnocoby cosgaHust n 3Hade-
HUIO OBWXYLLEH CUIbl MpoLiecca AenvTCs Ha OTCTOMHMKM (rae pasgeneHne OCyLecTBNseTcsl
B MO CWI TSDKECTM), BaKyyM-(punbTpbl (ABUXKYLLASA cuiia npoLecca Co34aeTcs pa3pexeHu-
eM nop, hunbTpoBanbLHOM NeperopoaKoit), OTCToMHLIe U hunbTpylolwme LeHTpudymm (pasae-
NneHve B KOTOPbIX OCYLLECTBISETCA 3a CYET LIeHTpobexHOo! curbl) U ap. [Ans ynyyweHus Bo-
J00TOoauM MOXET NMpoBOAUTCS MX npepaBaputenbHas obpaboTtka peareHTHbiMU U Gespea-
reHTHbIMKU cnocobamu (B ka4ecTBe peareHTOB MUCTONb3YIOT M3BECTh, COMNU Xernesa U anomu-
HYS1).

K mepmuyeckum mMemodam 06e3BOXMBAHUSI OTHOCSITCS BbiNapuBaHue M Cyluka. Bbl-
napvBaHvi0 NOABEPralTCs XUOKME OTXOAbl; yAarieHue Briaru NpoucxoouT u3 BCel Macchbl
XMNOKOCTU Npu ee Temnepartype KUneHus. Bnara u3 I'IaCTOOGpGSHbIX WU TBepAabiX OTX0O40B
yoanseTca TONbkKo CyUJKOﬁ; npu cCyllke Bnara yaanseTcda C NOoBepxHOCTU Martepuana.
Mo mepe ynaneHus Bnarv ¢ NOBepxXHOCTU MaTepuana 3a cY4eT pa3HOCTW KOHLieHTpauuiA Bra-

' BHYTPpKU MaTepuana n Ha ero NoBepxHOCTU NPOUCXOAUT ABWKEeHMEe Bnarn K noBepxHOCTU
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nytem auddyann. B HekoTopbIxX criydasix uMeeT MecTto TepMoguddysus, Korga OBuKeHne
Bnarn BHyTpM OoTXo4a NnpoucxoauT 3a CcYeT yMeHblUueHUsA pa3HOCTU TeMnepaTtyp Ha noBepx-
HOCTWU WU BHYTPWU OTXoAOa.

Mpouecc CyLukM OCyLLIeCTBNAETCA 3a CHET NOABOAMMON K OTXO4y TENfOBOW SHepruu,
BbipabaThiBaemoil B reHepatope Tenna. [eHepaTtopom Tenna MOryT CryXuTb NapoBbie Unu
rasoBble Kanopudepsbl, TOMKW, MH(PaKpacHble U3nyyaTenu U reHepaTopbl 3NeKTPUYECKoro
Toka. BeiGop reHepaTopa Tenna obLIMHO OnpenenseTcs CXeMOoi 1 MeToaoM Cyluku, thusnye-
CKUMM CBOWCTBAMM BLICYLLIMBAEMOro 0Txoaa v Tpebyemsim pexumom cywku ([50], [51]).

Pa3sxuxeHue u cayweHue NpUMMEHsIeTCs NPy NOAroTOBKE OTXOAOB K pa3MelleHUto Ha
pasHbix Bugax OPO.

Yalle Bcero onepaumn paskmxeHUs U CryLLeHWs OTXOOO0B NPUMEHSIIOTCH Ofsi Noaro-
TOBKW OTXOOOB K TPAHCNOPTUPOBKE rMapasfiMMeckum TpaHcnopTtoMm. Hanpumep, npu pacxo-
Aax nynbnbl otxogos 5000-50 000 My ee CrylieHue ¢ OTHOLIEHNEM TBepaon u xuakon ga3s
1:10 cunTaeTcs uenecoobpasHbimM npu yaaneHun OPO oT nctouHuka o6pasoBaHusi 0TXo00B
6onee 5-7 kM, npu pasmelueHun OPO Ha paccTosHum Gonee 3 kKM rMapaBNMHECKUM TpPaHC-
noptom Ha OPO HanpagensieTcs nynbna ¢ COOTHOLLEHUeM TBepaom u xuakoin cas 1:20-1:30
([38)]).

PasxwkeHure, B TOM 4nucne, NpUMEHSIeTCA Ans NOAroTOBKMU Nynbrbl 6ypoBbIX OTXOA0B
Ans 3aKkadkv B Hegpa.

Qunbmpayus. MNMpouecc punbTpauMm OTXOAOB NPUMEHSIETCA NPU NOATOTOBKE XUOKMX
oTxopoB obpabaTtbiBalomx NPOU3BOACTB K 3aKayke B HEeApa W HanpaBiieH Ha OUYNUCTKY OTXO-
Ja OT B3BeLUeHHbIX YacTul. B kauecTse ob6opynoBaHus ans unbTpauum oTxoa0B MOMyT UC-
NMoNb30BaTLCS MATPOHHbIE (PUILTPHI.

YcpedHeHue cocmaea 0TX0O0B OCYLLECTBIISIETCA NMPU NOATOTOBKE XUAKNUX OTXOA0B K
3aKkadke B HeApa 4Yepe3 HarHeTaTernbHble CKBaXMWHbI. YCpedHeHVWe cocTaBa OTXOAOB nepen,
MX 3aKa4KoW HanpaBrieHO Ha NpUBeeHNe CocTaBa OTXOAO0B K kayecTBy, TpebyeMoMy B COOT-
BETCTBMM C NULIEH3MOHHbLIM COrMalleHeM Ha NMonb30BaHWE Heapamu. YcpeaHeHue cocTaBsa
OTXOAOO0B OCYLLECTBISIETCA B NPyAaX-yCpeaHUTensiX.

Pa3deneHue Ha ¢hpakyuu OTXO[OB NPUMEHSAETCH NPU NOAroToBKe GypOBLIX OTXOAOB U
NpoYmnX AMCNEPCHbIX OTXOAOB cofiepXalmx HedTenpoaykTbl U 3aKio4YaeTcs B BblAeneHun
13 0TXOA0B Xuakon hassl (BoAopacTBOPMMOit), TBepaoH hasbl n HedTeNnpoayKTOB.

Ons pasneneHust oTxonoB Ha (hpakuvy UCNonb3ylTcsA cregylowme onepaumu: obes-
BOXUWBaHWE, HarpeB, 3MernbyeHue, LeHTpUdyrmposaHme.

PaspeneHne oTxoA0B Ha (hpakUym MOXET paccMmaTpuBaThCsl Kak cnocob yrunusaumm

OTXOA0B, KOTOPbIi noapasymeBaet noa coboii ucnonL3oBaHne OTXOA0B Ana npou3BoacTea
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NpOJyKUMK, BLINONHEHNA paboT, OkasaHusi ycnyr, BKIo4asi NOBTOPHOE NpUMEHeHue (peumk-
NVHr, pereHepauums, pekynepauus).

OCHOBHbIMK MpeumyLLecTBaMU pasfeneHne Ha pakuMm OTX0O0B, COAEpXaLLmX
HedTenpoayKTbl, ABMAOTCA:

- U3BNIEYEHNE NONe3HOro pecypca U3 0TXoaoB (HehbTenpoayKTOB;

- CHUKEHVE OnacHbIX CBOMNCTB OTXOA0B (TOKCUYHOCTb, NOXapoonacHOCTH).

Omeepx0eHue OTXOQ0B NPU NOATOTOBKE UX pasMeLLeHuI0 NpUMeHsieTcsl Npu 3aknag-
ke nactoobpasHbix 0Txo0B B Hegpa. OTBepxaeHue 0TX0N0B MOXET NPOUCXOAUTL MyTeM UX
06paboTku napom unv xMMMYeCcKUMM coctaBamu (Hanpumep, octeknoBbiBaHue) ([52]).

OCHOBHbIM NpenMyLLecTBOM OTBepXaeHusi nactoobpa3Hbix OTXOA0B nepepn 3aknag-

KOW fIBNsieTCs MMHMMU3aLNA HeraTuBHOro BosaeicTeusa Ha OC.
Pa3meuleHume (cnocobul cknagupoBaHus OTXOLO0B)

TexHonormyeckue onepauum No pa3meLLeHU0 OTXOZ0B pa3finyHbl B 3aBUCUMOCTM OT
UX cocTaBa, arperatHoro COCTOSIHMSI U onacHbix cBoMcTB. Kpome Toro, BLiIGop cnocoba pas-
MELLEHNA OTXOAOB 3aBUCUT OT BMecTMMOCTM OPO, KnuMmaTuMyeckux, Tonorpacuueckux u
reosiorM4eckux yCroBsum.

Ha npaktuke BCTpewaloTcs cnepnyiolme OCHOBHbIe Cnocobbl pas3MmelleHust OTXOAOB:
pasMelLeHWe Hasanom (Hacbinbio), pasMeleHue B Gpuketax, pasmelieHve B Tape, pasme-
LieHMe IMOpPOHaMbIBOM, pa3MeLleHue HarHeTaHWem B NJacT-KOMNeKTop, pa3smelleHue
HarHeTaHveM B NoriocTb, pasmellieHVe 3aKIiagKoi rmapaBsnMyeckon, pasmelleHre 3aknaakomn
cyxoi.

PasmeuwjeHue HaeanoM (Hacbibio) NpeacTaBnsAeT coboit cnocod NpUnoBepxXHOCTHOTO
pa3smellieHNss OTXOMOB NMyTeM WX HaBanuBaHus, HacbinaHusa. Cnocob npumeHseTcs npu pas-
MEeLLeHUM OTXOA0B Ha NMOBEPXHOCTW 3eMnn 1 GyHkepax.

PasmelleHne oTxonoB HaBanom (HachiMbiO) HA NPaKTUKe OCyliecTBnsieTcs Kak 6e3
AONOSHUTESbHBIX Onepauuii, Tak U C NpoBeJeHWeM OOMNOSHUTESIbHLIX onepauuii, Takux Kak
YNIOTHEHWE OTXOA0B, UX NOCNONHANA U30NSALUS, OpPOLLEHMe.

PasmeweHue omxodoe HaearoMm (Hacbiiblo) 663 O0NonHUMenbHbIX MEXHOMo2uqe-
CKUX onepayull Ha NpaKTuke NPUMEHSsIeTCA NMpu pasmelleHMn B oTBanax OTXOAoB AoObiuu
MonesHbIX UCKOMaeMbiX, B OCHOBHOM BCKPbILUHbIX MOPOA, OTXOAOB O6GOralieHusi nosiesHbIX
nckonaembiX U OTXOA0B NPOM3BOACTBA ANIEKTPOSHEPIMU 1 napa.

Takoin cnocob pas3melyeHns oTxof0B He TpebyeT CyLeCTBEHHbIX 9KOHOMUYECKMX 3a-
TpaT, HO He UMeeT 3konormyecknx npeummywects. OTxoabl, pasmellaeMbie B oTBanax 6es

[ONOSTHUTESIbHBIX TEXHONOrNYeckux onepaumii, MOryT okasbiBaTb Bo3geictesve Ha OC no-

65



UTC 17-2016

CpeacTBoM obpa3oBaHusi 6ONbLIOTO KOMMYECTBa (PUIbTPaALMOHHbBIX BOA, MbIIEHWA OTXOA0B
(npu paameLLeHUK NbINAWUX OTX0A0B).

PasmeujeHue omxodoe HagarioMm (Hachinbio) C OPOWEHUEM NMEET NPenMyLLIECTBO ne-
pen, pasmeLleHnem HaBanom (Hacbinbio) 683 AoNONMHUTENbHBIX TEXHONOMMYECKMX onepauvi,
KOTOpOe 3aKnioyaeTcs B NpefoTBpaLLEHUM MbiNeHNsi OTXOA0B U TeM CambIM NpeaoTBpaLlle-
HUS 3arpsisHeHVsi aTMOCchepHOro Bo3ayxa M Mo4YB Ha npuneralwmx Tepputopusix. Mpu mc-
norb30BaHWKN Takoro crocoba pasmelueHus yaensieTca 6onbloe 3HavyeHue onepauusim no
obpalleHuio ¢ UnNbTPaLMOHHEIMU BOAaMK, KOTOpble 06pasyoTcs B 6OMbLLIOM KONMYEeCTBe.
®dunbTPaLMOHHbIE BOABI MOTYT HaKannMBaTbCs U MCMONb30BaTLCA AJ1A OPOLLEHWSI OTXOA0B.

PasmeweHue omxo0oe HaeannoMm (Hachinbio) C yMIOMHEeHUeM NMPUMEHSIeTCS Npu 3a-
xopoHeHnn TKO, npon3BoACTBEHHbLIX OTXOAOB, NPYU XpaHeHWn oTxoaoB Aobbium 1 oboralye-
HWS1 NOMEe3HbIX NCKONaeMbIX.

YNnoTHEHUE OTXOA0B NPOU3BOAUTCS MOCINOWHO NPWU NOCTyNaTeNbHOM ABWXEHUW KaT-
KOB-YMNOTHUTENEW, KOMMNAKTOPOB UM CTAHOAPTHLIX 3eM1epOMHO-TPAHCMOPTHbLIX [OPOXHbIX
MawwmH (6ynbao3epoB Unm JOPOXHBIX KATKOB) MO MAcCMBY OTXOZOB.

MocnoiiHoe yrnnoTHEeHEe OTXO4OB NO3BONSIET yBeNn4YUTL BMecTumocTb OPO, yny4wa-
€T YCINoBWSA npoe3fa TSHKENon TEeXHWKW MO NOBEepXHOCTU OTxofoB, obecneumBaeT BO3MOX-
HOCTb BbICOTHOIO ckilaaupoBaHus 6e3 o6pa3oBaHns Onon3Hen, cnoco6CTBYeT YMEHbLLEHNIO
06beMoB 06pa3oBaHMsA (PMNLTPALMOHHBIX BOA, YMeHbLUeHUio o6beMoB 06pasoBaHus Guora-
3a Ha OPO TKO, cHmwkeHuio noxapoonacHoctv TKO, npegorepaiyeHuio Guonoruyeckoro 3a-
rpsisHeHusi B6nmam OPO TKO nocpefacTBOM OrpaHuMueHWsi [OCTyna XMBOTHBIX K OTXO4aMm
([20]).

PasmeujeHue omxo00e HaeanoM (Hachifbio) C yN/IOMHEHUeM U u3onayuell ocy-
wecrensieTcss npu 3axopoHeHun TKO, nponsBOACTBEHHbLIX OTXOA0B, XpaHeHUs oTxonos 06-
pabatbiBaloLmMX NPOM3BOACTB, XpaHeHUs1 OTXOA0B A06bLIMM 1M oboralleHnst NoNesHbIX UCKO-
naembix.

M3onsiums 0TX0O0B OCYLECTBSIETCA NOCNIONHO U no3sonsieT u3bexaTts obpasoBaHus
6onblUOro KonMyecTsa (UIILTPALMOHHLIX BOA, NpedoTBpaTUTh BbiGpockl B aTMoctepHbIi
BO3AYX.

PasmeujeHue omxo00e HagasioM (Hacblibio) C yrMIOMHeHUeM, rocnedyowell usons-
yuell u opoweHueM ocywiecTanseTcsa npu saxopoHeHun TKO n o6napaet Bcemu BhiLenepe-
YUCIEHHbIMU NPenMyLLIeCTBAMU YNSIOTHEHUS], U30NSILMK U OPOLLEHNsI OTXOAOB NpU MX pas-

MelleHnn HaBarsriom.
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PasmeuweHue e 6pukemax ncnornb3yeTcs rnaBHbIM 06pasoM npu 3axopoHeHun TKO u
3aKnio4YaeTcsl B pasmeLLeHun CnpeccoBaHHbix U 06Bsi3aHHbIX 0TX0n0B. BpukeTmpoBaHue oT-
XO[0B ONVUCaHO B pasaene NoAroToBKA OTXOA0B K pasmeLLieHuIo.

Mpu noctynneHun Ha OPO 6pukeTbl 06bLIYHO CKNaAbLIBAOTCA PsSiAamMy U NepechkinatoT-
csi cnoem usonupyioulero rpyHta. MNMnotHocte TKO B 6pukeTax BbicOKasi, NpoBasibl U cepb-
esHble gedopmaumm npu pasmelleHun TKO B 6puketax He HabnogaoTes.

K npeumyiecteam pasmelleHuss TKO B 6puketax oTHOCATCS:

- YUCTLIA U ONPATHLIN BUA;

- OTCYTCTBME HENPUSITHLIX 3anaxos;

- 3HAUMTENBLHOE CHIDKEHUE NOXapOoonacHOCTH;

- 3awmTa OT atMochbepHLIX 0CaaKOB;

- NpenoTBpaLleHne BbiferneHns 3arpsisHSoLLmMX BeLLeCTB B aTMOCePHbIX BO3AYX;

- UCKITIOYeHVe pa3BenBaHusl BeTPOM nerkux ¢ppakuuin TKO;

- yMeHblueHue ob6ema oTxof0B, NOCTYNAaWMUX Ha pasMeLleHue;

- 3aWMTa OT NPOHUKHOBEHMUSI HACEKOMbIX, NTULL, FPbI3YHOB.

PasmeweHue 6 mape ncnonb3yeTcs Npy 3aXOPOHEHUN NPOU3BOACTBEHHLIX OTXOAOB,
obnaparwmx onacHLIMM CBOMCTBaMM, PaCTBOPUMELIE B BOAE, U MOXET UCTONb30BaTLCA NPy
3aXOpPOHEHUM TBEpAbIX M OTBEPXASHHLIX OTXOAOB B HeApax. 3atapuBaHue OTXOA0B ONUCAHO
B pasfene noaroToBKa OTXOA0B K pa3MeLLeHuI0.

3aTapvBaHue 0TXOA40B HaNpaBfeHO Ha NpeaoTBpaLleHune ux sosaeictaust Ha OC.

PasmeuwjeHue 2uGpPOHaMbiOM OCYLLIECTBNSIETCA MPU XpaHEHWU OTX0A0B [06bLuM u
oboralleHusi NpMpoaHbLIX PecypcoB, OTXOA0B MPOM3BOACTBA SIEKTPO3HEPIMM M Napa, OTXO-
[oB o6pabaTbiBaoWUX U UHbIX NPOU3BOACTB, nocTynawwmx B OPO B OCHOBHOM rvppaBnu-
YECKMM TPaHCNOPTOM, PEAKO KOHBEUEPHbIM.

Mpu TpaHCNOPTUPOBAHWM OTXOLOB B CyXOM COCTOSIHMM KOHBENEepHbIM TPaHCNOPTOM
nynbna ans ruapoHambiBa (hopMMpyeTes B MeCTe CChiMaHMs 0TX0Aa C KOHBeiepa, Kyna Tak-
Xe nopgaeTcs xuakas asa.

Pa3smellieHne 0TX000B ’MAPOHaMbIBOM CNocobCTByeT paBHOMEPHOMY pacnpocTpaHe-
HUIO OTXOOOB MO Nyiowwaau.

PasmeuweHue HazHemaHuUeM 8 M1acm-KOJ/I/IeKMop NPUMEHSIETCS MpU 3aXOPOHEeHWN
XKUOKUX U pas)MKeHHbIX 0TX0A0B Ao6kiBalowmx, obpabaThiBalOWmMX U UHBLIX NMPOU3BOACTB B
Heppa.

B kayecTBe y4acTka Hegp MCMOSb3yeTCsl NIacT-KOMSIeKTop, pacrofioXeHHbI B 30He

3aTpyaAHEHHOro nnn seécbma 3aTpyaHEHHOro BofooOMeHa, oTBeYaoLuii TpesoBaHMﬂM n3o-
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NAUMN OTXOA0B OT KOMIMOHEHTOB OKPYXalollein cpenbl, NMPUrogHbIX K UCMONb3OBaHWIO B XO-
35INCTBEHHOW AeATeNIbHOCTH.

HarHeTaHue (3akauka) 0TX0O0B B NAacT-KOSIEKTOP OCYLLECTBMSAETCS Yepes HarHeTa-
TeIbHYI0 CKBaXWHY. TUNoBas KOHCTPYKUMS HarHeTaTernbHON CKBaXuHbI NpeacTasneHa B 2.1.

OCHOBHbIM NperMyLLEeCTBOM pasMeLLleHWe OTXO0B HarHeTaHneM B NacT-KONNeKTop,
fiBNsieTCA MMHUMM3aums amuccuii B OC.

PasmeuweHue HazHemaHUeM € ro/10CMb OCYLLECTBISIETCH aHanorMyHO pasMeLLeHuio
HarHeTaHveMm B nnacr-konnekrop. OTnvMumemM siBrsieTcsi HEO6XOQMMOCTL NOATOTOBKM MOSIo-
CTU A4S 3aKayky NyTem ee repMeTnsaLmmn oT Noa3eMHbIX BOA U COCeAHMX y4acTKOB Heap.

PasmeweHue cyxol unu audpaenuyeckol 3aknadkoli NPUMEHSIETCSI NPY 3aXOPOHEHUM
TBEPAbLIX N OTBEPXKAEHHbIX OTXOAOB B Hepgpa. OCHOBHbLIM MPEeVMMYLLECTBOM pas3MeLLeHneMm
OTXO[0B 3aKNajKou SBMSAETCH COXpaHEHUE 3eMenbHbIX PecypCcoB.

B uensix npepoTtBpalleHuss 3arpsizHeHuss OC npy pasmelleHun OTXOOOB 3aKIafKown
HeobxoanmMo ocoboe BHMMaHWE yaensTb repMeTMU3aLunn KOHTaKTHOW 30HbI OTXOAOB M Noa-
3eMHbIX BOA.

Mpu pasmelLeHMn OTXOO0B CYXOil 3aKITafKOM OHU JOCTaBMATCA B NOA3EMHbIE Kame-
pbl M B CneLuanbHO Co3AaHHbLIe MoA3eMHbIe pe3epByaphbl, HanpuMep B MHOroneTHemeps-
nbIX nopopax, B Cyxom ApoGneHoM Bupae M pacnpepensioTcsi MexaHM4eckuM crnocobom.
B uicTOM BuOe cyxas 3aknagka ucrnonb3yeTcs peako BBuay ee Gonblioro koadduuveHTa
ycagkv (oo 50 %), o6blMHO UCMONbL3YIOTCSl €e PasHOBUOHOCTU — KOHCONMAMPOBAHHAs WIv
UHbEKLUMOHHAs 3aKnagku.

Mpwn KoHcONMMAVWPOBaHHOW 3aknagke (PoOpMMPOBaHME MOHOMNWTA NPOVUCXOAMUT Mnop, BO3-
fAeicTBMeM napa WU XMMUYECKUX PacTBOPOB Ha YK€ pa3MeLLeHHYI0 B O4YMCTHOM NPOCTPaH-
cTBe Cyxylo 3aknagky. lpyu aTom npoucxoguT NPOHMKHOBEHWE peareHToB B OTXOAbl, Yepes
onpegeneHHoe BpeMsl MPOMCXOAUT KKpUcTannuaauusi» peareHToB. Takasi 3aknagka obnapga-
€T [0CTaTO4HO BbiCOKMMM MPOYHOCTHLIMUA XapaKTepUCTUKaMU, KOTOPble COXPaHSIoTCS npu
ANUTENbHOM HarpyxeHuu Hanerawowmmm nopoaamm ([53]). UHoraa ans koHconuaauum cyxomn
3aKnagku UCNonb3yloT XXMAKNE LIEMEHTUPYIOLLME pacTBopbI (B T. Y. pacTBOPbLI CaMOro LieMeH-
Ta).

Cyxas 3aknagka npumeHsietcsi B fiMano-HeHeLKOM aBTOHOMHOM OKpyre npu pasme-
LeHN TBepAbIX 0TXOAO0B AobLIBaOWMX U obpabaTbiBalolmx NPOU3BOACTE B CKBAXUHHbIE
nog3emHbIe pesepByapbl, CO30aBaeMble B AUCNEPCHbLIX MHOroneTHeMepanbix nopoaax. Cy-
Xas 3aKknagka Ha Takmx obbeKTax ocyllecTBISIeTCS C UCMONb30BaHMEM YCTAHOBKM nNpuema u

nogayn TBepAbiX OTXOA0B B NOA3EMHbIX pe3epByap (PUMCYHOK 2.16).
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PucyHok 2.16 — Cyxas 3akniafka 0TX0A0B, CBSA3aHHbIX C f06blueli HedhTn 1 rasa, B

noA3eMmHbI pesepsyap (HAMano-HeHeLuKnii aBTOHOMHbIN okpyr) ([45])

Mpu nprMeHeHUV rugpaBnvyeckoil (TBepAetoLeid) 3aknafku B MOA3EMHYI0 kamepy
WM B crleunanbHO co3faHHble NoA3EMHble pe3epByapbl, HanpuMep B MHOrOMe€THEMEP3/bIX
nopojgax, AOoCTaBAsATCS Mynbnoo6pasHble 0TXoAbl. Npu 3aBepLIEHN 3amNo/THEHUSI Kamepsbl
3aknafoyvHasi CMecb HabupaeT MPOYHOCTL U NMEPEXOAUT U3 TEKYYEro COCTOSIHMSI B BSA3KOM/a-
CTUYHOE, a 3aTeM B XKEeCTKOMNIaCTUYHOE C OKOHYAaTEe/IbHbIM OMOHO/IMYMBAHUEM.

vapaBnnyeckas 3aknagka NPUMEHSIETCA MPU 3aXOPOHEHUN XUOKUX N PaMKIKEHHbIX
0TX0L0B A06biBalOWmMX, o6pabdaTtbiBaloLLMX U UHLIX NPOM3BOACTB B Heapa.

B poccwuiickoli npakTuke A/ 3aXOPOHEHMS OTXOAOB 3aknafKoi MCMosb3ykTca B OC-
HOBHOM OTpaboTaHHble Kamepbl PaccofIoNPOMbIC/I0B, /IMG0 OTpaboTaHHbIE NPOCTpaHCTBa
pYyAHVIKOB.

B fiMano-HeHeLkKoM aBTOHOMHOM OKpyre ruapaB/iMyeckyto 3aknafky Ucrnonb3yT anis
pa3meLleHnsi 0TXOA0B B OJMHOYHbIA NOA3EMHbIA pe3epByap WM MOSMIMIOH NOA3EMHbIX pe-
3epBYyapoB, KOTOpble CO34alTCsA B AWCMNEPCHbIX MHOrOMIeTHEMEP3/ibiX NopofAax Ha rnybuxHe
ot 15 m.

MmapaBnmueckasn 3aknagka 0TX0J0B B pe3epByap OCYLLECTBMAETCA Yepe3 TEXHOOoru-
YeCKyH CKBaXKMHY C MOMOLLbIO MAPaB/IMYECKOro Hacoca.

Mocne 3aknafky OTXO4OB B MOA3EMHbI pe3epByap B MHOrosieTHeEMep3/biX Nopoaax
0TX0Abl OTBEpPXJalTcA MNOCPeACTBOM BO3AENCTBMA HA HUX CE30HHOAENCTBYOLLEro-
OXNaXAatlLLlero ycTpoicTea, ycTaHaB/IMBAEMOrO B pe3epByape MO OKOHYaHWU 3anofIHEHUS
ero oTxogamu. Vcnonb3oBaHne Ce30HHOAENCTBYIOLEr0-0OX/TaXAalolWero ycTpoicTea no3so-

NseT yCKopuTb NpoMep3aHue oTXo40B B pesepsyape ([45]).
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OCHOBHBIMU NPeUMyLLIECTBAMM pasMeLLieHUst OTXOAO0B B pe3epByapax B MHOTONeTHe-
Mep3nbix nopogax sienstorcs ([45]):

- HaieXHaa n3onNsAUMsA OTXOAO0B B pe3epByape (Nonoctun) ¢ nocrneayoullein Ux UMMOo-
6unusauveit BCneacTeue OXNaxpaloLwero BO3AeNCTBUMA MacCuBa MHOrOfieTHeMep3sbiX no-
poa, B KOTOPbIX OHU COOPYXalOTCA, a Takke 3a CHEeT YCTAHOBKMN NOCHe 3arpysku 0TXOA0B Ce-
30HHO-OXNaXaaroLero ycTpomucTea;

- otcytcTeue BnusiHus OPO Ha noBepxHOCTHbIE cpeabl, noaTBepxaaemoe cobrione-
HWEeM HOPMAaTMBOB KayecTBa aTMOC(EPHOro Bo3dyxa, NOYB, NOBEPXHOCTHLIX U HAAMEP3oT-
HbIX BOA, Ha rpaHuue yyactka pacnonoxeHnss OPO no pesynbTatam 3KONOMMYecKoro MOHM-
TOPWHra;

- BO3MOXHOCTb WCMONb30BaHNUA NOBOYHbIX NPOOYKTOB CTpoUTENbCTBa pe3epByapoB

(necok, BoAa) B ka4ecTBe BTOPU4HLIX PECYPCOB.
O6paueHune ¢ punbTPaALMOHHBIMM, APEHAXHbLIMM, IMBHEBbLIMM BOAAMM

O6palyeHre ¢ hunbTPaLMOHHBIMKU, APEHAXHbIMK, JIMBHEBLIMM Boaamu Ha OPO mo-
XeT BbINONHATLCS creaylowmmn cnocobamm:

- UCMNONb30BaHNE;

- PeLMpPKyNsLS;

- OUUCTKA;

- oTBOA.

Ucnonb3oeaHue UnbTpaLMOHHBIX, APEHAXHbIX, NIMBHEBLIX BOA, 3aKNioYaeTcA B BO3-
MOXHOCTW MX NPUMEHEHMS:

- 0151 TPAHCMNOPTMPOBAHUS OTXOAOB MMAPABINYECKUM TPAHCNOPTOM;

- 01151 OPOLUEHNs (PELMPKYNSILMM) OTXOAO0B;

- B cucteme 060pOTHOro BOAOCHabeHUs npepnpusaTus.

Mcnonb3oBaHue dunbTPaUMOHHLIX U ApeHaxHbIX Bog ocywlectenserca Ha OPO cne-
AyroLwnx BUOOB:

- XpaHunuwiax, npegHasHavYeHHbIX ANs XpaHeHusi (Kpome OTBanoB) OTXOAOB A06bIuM
u/vnn oGoralleHns nonesHbiX Uckonaemblx; o6pabaTbiBalowmx NPOM3BOACTB; NPOM3BOACTBA
ANEeKTPO3HEpPruM 1 Napa;

- oTBaNax oTxoaoB obpabaTbiBaloLLMX NPON3BOACTB;

- MONUroHax NPUNOBEPXHOCTHOIO 3aXOPOHEHUSI NPOU3BOACTBEHHLIX OTXOA0B;

- o6beKkTax 3axopoOHeHUs1 TBEpPAbIX KOMMYHanbHbIX OTXOO0B.
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Peunpkynauus sBnseTca OAHMM U3 CNOCO60B yMeHbLUeHUs obbema (huabTpaunoH-
HbIX W APEHaXHbIX BOA, NYTEM WX UCMO/b30BaHMSA A1 OPOLUEHMS MOBEPXHOCTW MaccuBa OT-
XO[,0B.

MeTog no3Bo/iSeT YBE/IMUYNTL B/IAXHOCTb OTXOA0B, TEM CaMbiM CHU3WUTb PUCKM BO3ro-
paHua TKO, cTumynupoBaTb GUMOXMMMYECKME MPOLLECChl MX PasfioXeHusa (3a cyeT BblHOCA
BOJOPaCTBOPUMbIX MPOLAYKTOB AECTPYKUUM OTXOAOB, YCuUneHus metaHoreHesa) ([54]) Ha
OPO TKO, yMeHbWUTb NblenogaBneHve npu pasMeLleHnun MblASWmUX 0TX040B M Cnocob-
CcTBYeT 60siee NMNOTHOIN yKknagKe O0TXOA0B.

Cuctema peuupkynauum uabTPauuoHHbIX BOJ peann3oBaHa Ha psge OPO TKO
Poccuiickoli ®epepaumn. Cxema peuupkynsuun unbTpaunoHHbIX BOA NpMBEAEHA Ha pu-
CyHke 2.17.

B kauectBe pacnbimtens uibTPaLUOHHbIX BOA MCNOMb3yeTcs nepdopupoBaHHas
Tpy6a. Peunpkynsaumsa ocywecTsnseTcsa pacnblieHneM (uabTpaLMoHHbIX BOA Ha NOBEPXHO-

cTn maccusa otxofoB TKO (puvcyHok 2.18).

Puc. 2.17 — Cxema peumpkynsauum Puc. 2.18— PacnbineHune
nnbTpaumoHHbIx Bog ([55]) pMNbTPaLMOHHBIX BOA Ha
(OPO TKO B lMNMepmckoMm kpae) nosepxHoctn OPO ([55])

(OPO TKO B Nepmckom kpae)

Peuupkynsaums oMNbTPALMOHHBIX U APEHAXHbLIX BOA OCyllecTBnsieTcss Ha OPO cne-
Lylouux BUOB:

- XpaHUnuwax, npegHasHaueHHbIX 418 XpaHeHUsi 0TXOLO0B 06pabaTbiBaloLLUX NPouns-
BOACTB KPOME OTBA/IOB;

- NONIUTOHaX NPUNOBEPXHOCTHOFO 3aXOPOHEHWSI NMPOU3BOACTBEHHbLIX OTXOAOB;

- 06beKTax 3aXOPOHEHUsA TBepAbIX KOMMYHa/TbHBIX OTXOAOB.
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Ouyucmka CTOYHbIX BOJ OCYLLECTBNSETCS Af1s1 JOCTVKEHWUS YCTAHOBNEHHbLIX HOpMaTu-
BOB C MOCJIEAYIOLLMM NX COPOCOM UM UCNOSNb30BaHNEM.

Ouucmka ¢hbunsmpayuoHHbIX 800 CBsi3aHa CO CIIOXKHBLIM UX XMMWYECKMM COCTaBOM,
U3MEHSIIOLMMCS B Te4eHMe xuaHeHHoro umkna OPO TKO, a Takke CBsiau CO 3HaYUTESbHbLIM
€ro OTNIMYMeM OT NPOMBILLIIEHHBIX M MYHULMNAmNbHBIX CTOYHbIX BoA. BoaHukaloT TpyaHocTu B
NMPUMEHEHUN NS OUUCTKU (PUNbTPALMOHHBLIX BOA, TPAOULMOHHBLIX CXEM OYMUCTKU, YTO MpUBO-
AWT K He0OXOAUMOCTY pa3paboTKU KOMIMJIEKCHBLIX CXEM OUUCTKU.

MNpakTnka o4nMcTKN bunbTpauuoHHbix Bog Ha OPO TKO B Poccuiickoin ®enepauun
NMocTpoeHa Ha OfHOM 13 Haubonee NpocTbiX cNOcoGoB, KOTOPLIN NpeacTasnsieT coboit cbpoc
B cuCTeMy OOLLEeropoackon kaHanusauuv v NpUMeHsieTcss npu HebonblioM obbeme unb-
TPAUMOHHBLIX BOA, W KOHLEHTpaUMM 3arpsisHSIOLLMX BELecTB C y4eTOM ux pasbasrieHus,
He NPEBLILLAKLLMX YCTAHOBIEHHbIX HOPMATMBOB rOPOACKUX OYUCTHBIX COOPYIKEHUIA.

Camoit coBpemMeHHOW 1 atheKTUBHON TEXHONMOIMEN OYUCTKU (OUNLTPALIMOHHBIX BOA,
OPO TKO sBnsieTcsi ncnonb3oBaHue npouecca o6paTHOro ocMoca Ha JIoKanbHbIX OYACTHbIX
coopyxeHusix. ObpaTHelii ocMoc npefcTasnseT cobor hrU3NYecKnin NPOLIECC, OCHOBaHHbINA
Ha NMPOXOXOEHUM O4MLLAeMOM XUOKOCTU Yepes NosynpoHULaeMyH0 CUHTeTUYEeCKylo Membpa-
Hy 13 Gonee KOHLEHTPMPOBaAHHOIO B MEHEe KOHLIEHTPUPOBAaHHbLIA pacTBOp B pesynbTaTe
BO34ENCTBUS JaBIIeHUs], NPEBLILIAIOLLEr0 PasHULYy OCMOTUYECKUX fAaBrieHuii obomx pacTBo-
pos. lMpu dunbTpaumm Yepes membpaHy NOTOK pasfensieTcsl Ha OYMULLEHHYI0 Boay (nepme-
aT), ¥ BTOPUYHbLIMA OTXOf, — KOHLEHTPAT, NoAnexXallmin yTunsawmm.

Kak npaBuno, ycTaHOBKW, BKouyaiowme 6noku obpaTtHoro ocmMoca, UsrotTaBnvMBaloTcs
B KOHT@AHEPHOM WCMOSTHEHWM WS MOHTUPYIOTCA HA METaryIn4ecKyl0 KOHCTPYKUmio. YcTa-
HOBKa KOHTEHEPHOro TUMa COCTOUT U3 HECKONbKUX CeKumin (pucyHok 2.19):

- HAKONMUTenNbHLIV pe3epByap Afisi ouYuLLaemMoin BoAbl ((hUNbTPaLMOHHbIE BOALI) TUNA
OTCTOMHUKA;

- ceKuMs npeaBapuTeNIbHOW OYUCTKK;

- cekumsa obpaTHOro ocMoca, BKIlovaloLwasi oaHy, ABe UM TpW CTyNeHW, B 3aBUCUMO-
CTK OT CTEMNEeHM 3arpsisSHEHHOCTU UCXOOHOM XUAKOCTU U Tpebyemoil cTeneHn o4ncTKy;

- HAKOMNUTeSbHbIN pe3epByap Afis nepmearta (ouuLleHHas BOAa).

B HacTosilllee BpeMs AaHHasi CUCTEeMa OYMCTKU (DUNLTPALMOHHLIX BOA, YCTaAHOBIEHa
Ha OPO TKO B MockoBckoit obnactu nponssoautensHocTLio 400 meB CYTKM U Npou3Boan-
TenbHocTLIo 600 M B cyTkM ([56]).

MpuHumMn o6paTHOro ocMoca Takke MONIOKEH B OCHOBY CUCTE@MbI o4ncTkm «Ocmo-
TUKC». TEXHONOMSA OYUCTKM BKINIOYAET criepyiolimMe CTagun: MexaHudeckme unbTpbl, 06es-

3apaxvsaHue 030HUPOBaHMeM, OuMCTka Ha MmemGpaHax o6paTHOro ocMoca U pereHepauust.
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PrcyHok 2.19 — TexHonornyeckas cxema o4nCTkn counbtpaumoHHbix Bog OPO TKO ¢
1Cnonb3oBaHrem ycTaHoBOK Reverse Osmosis (RO) Plant komnaHim «39KOKOM»
(OPO TKO B Mockosckoin obniacti) ([56])

Cxema ounctkn punbTpaumoHHbix Bog OPO TKO ¢ mcnosb3oBaHWeM TeXHO10Mmn
«OcMOTUKC» npuBefeHa Ha pucyHke 2.20 ([57]).

[ECTPyKTop

030Ha
erynsTo
KoarynsHTl perynatop

B aTMoccpepy
Y3en O OrCP
MexXaHI4ecKoi KoHTaKTHas y KOHTaKTHbIA peakTop
O'—MCTKM OTCTOUNHUK
eMKOCTb 030HMPOBaHN3
®noKynsHr,
KOHTPO/bHbIE MEXaHu4eckve
. hrbpbI
HaCbIMHOI ancopbeHT
nbTp
6yhepHas npuevHast
€MKOCTb
7
I
06paTHOOCMOTUYECKMIA
MeMBpaHHbIii
LnamMmoHakonuTen KOHLieHTpaT w OUMILIEHHAS
Ha yTunmsauuio [JeM1HepaIn30BaHHas
Boga (nepmear)
A BO3BpaLLiaeTcs B
y TeXHonormyeckuii

npovecc

PucyHok 2.20 — TexHonornyeckasi cxema o4ncTk donnbTpaupmoHHbIx Bog OPO TKOC
MCMOMb30BaHEM TEXHOTOrMMN «OCMOTUKC» ([57])
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[aHHasi TexHonorms oYnCTKM (UNbLTPALMOHHBIX BOA peanusoBaHa Ha obbekre 3axo-
poHeHust TKO B KpacHopgapckom kpae npoussoguTenbHocTbio 400 m® B CyTKM U npoussoau-
TenbHocTbI0 200 M? B CyTKM.

MeponpusiTust o oyucmke OpeHaxHbix 800 3aBucaT oT opraHm3dauum OC (Tunel gpe-
HaXXHbIX cucTeM npuBeaeHbl B 2.2.1). MNMpy oTCYTCTBUMMN KOHTaKTa APEHAXHbIX BOZ, C OTXO4aMU
MOXeT NMPOBOAMTLCS] OUUCTKE OT B3BELUEHHbIX BELEeCTB U T. 4. C Nocneayowmm UX UCnonb-
30BaHuEM (peuupKynsiuuen).

B criy4ae BO3MOXHOCTM UX KOHTaKTa C 0TX04amu, npoucxoaut c6op ApeHaxHbIX Bof C
Lesnblo MX Nepefayn Ha JoKarnbHble OYUCTHLIE COOPYXEHUSI U COOPYXEHUS MECTHOMO WUnu
pernoHanbHOro HasHa4YeHus.

Ouucmka nueHesbix 600 NPEUMYLLECTBEHHO Ha OYUCTHLIX COOpYXeHusix obecneum-
BalOT OYMCTKY OT B3BeLLEHHbIX NpuMeceii U HedpTenpoayKToB, YTO, KaK, NoKasbiBaeT NpakTu-
Ka, AoCTaTouHO Ans ofecneyeHWss HOPMATMBHOIO KavyecTBa OYULLEHHLIX BOA, NOCKOMbKY
He MPOMCXOAMT KOHTaKTa C OTXO4aMM.

Ouucrka CTOUHbIX BOA ocywiecTensieTcss Ha OPO crnepyiowmx BuaoB:

- XpaHunuLax, NpeaHasHavYeHHbIX Afsi XpaHeHus (Kpome OTBanoB) OTXOA0B A06bIuM
n/vnu oboralleHns NonesHbIX ckonaemblx; oopabaTbiBaloLWwmux NPon3BOACTB;

- oTBanax orxonos obpabaTbiBaloLWmMx NPON3BOACTB;

- MONIMroHax NPUMNOBEPXHOCTHOIO 3aXOPOHEHUs! MPOM3BOACTBEHHbLIX OTXOA0B;

- 061=e|crax 3axXOpOHEeHUAa TBepAblX KOMMYHallbHbIX OTXO4OB.
Omeod hunbmpayuOHHbIX, OpPeHaXHbIX U JTUBHEBbIX 800.

OT1BoA HUILTPALMOHHBIX BOA OCYLUECTBRSIETCS MNMyTeM WX CTeKaHUsl K OpeHaHOo
TpaHlLee (pPUCYyHOK 2.21), OTKyda CamMOTEeKOM MNOCTYNalT B NPWEMHbIV Kosiodel, HacOCHOM
cTaHumu. M3 HacocHOM cTaHuMK UNbTPaLMOHHbLIe BOAbLI NepeaarnTesl MMGo Ha OYMCTKY, Nu-

60 Ha nonue 3axopaHuBaembix TKO B nepviopsl, korna TpebyeTcsi ero yernaxHeHue.
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PucyHok 2.21 — lMpumep cxembl Ykagku gpeH cbopa v oTBoga nnbTPaLnoHHbIX BOS,

(581

OTBOg OpeHaxHbIX BOA ocyulecTsnseTca no AC, opraHm3auns KOTOporo obecneuyu-
BaeT 6ecnpenaTCTBEHHbI CTOK FPYHTOBbLIX BOA HWXEe MO ropusoHTy. COOTBETCTBEHHO, Npwu
peanusauun Takoil cxembl FPyHTOBble BOAbl 06TekatoT OPO cHu3y. B atom cnyvae c6op u
BbIBO3 [ApPEHaXHbIX BOJ, He TpebyeTcsa. B cnyvyae HEBO3MOXHOCTW Takoih opraHusauumm [AC,
ApeHaxHble BOAbl COGMPAIOTCA B APEHaXHble KOoA4Ubl U Hacocamy nepekayvMBaloTcs B OT-
AenbHble KOHTPOJ/IbHO-PErynupytowmne eMKoCTU APeHaxHbIX BOA,

OTBOJ /IMBHEBLIX BOJ OCYLLECTBNSAETCA C ucnosib3oBaHvem AC (Tunbl APeHaXHbIX
cucTeM npuseeHbl B 2.2.1) npy OTCYTCTBUM HEOOXOAMMOCTN UX OUUCTKM.

OTBOZ (hUNbTPALMOHHBIX, APEeHaXHbIX, IMBHEBbIX BOZ ocylecTsnsaetrca Ha OPO cne-
AyoLwmnx BUA0B:

- oTBasax OTX040B A06bIYM NOIE3HbIX UCKONAeMbIX;

- XpaHunuwax, npefHasHayeHHbIX AN XpaHeHus (Kpome OTBasioB) OTXOA0B A06bIUM
n/vnn oborawleHns nonesHbIX Uckonaemblx; obpabaTbiBalLLMX NPON3BOACTB; NPOU3BOACTBA
3N1EeKTPO3HEprnum 1 napa;

- NOJINTOHax MPUNOBEPXHOCTHOIO 3aXOPOHEHUSA NMPOU3BOACTBEHHbIX OTXOA0B;

- 06beKTax 3aX0poHeHNs TBEPAbIX KOMMYHaIbHbIX OTXO0B.
O6pauieHune ¢ Bbibpocamun B atmocqepy

O6paleHune ¢ BbibpocamMn B aTMoOciepy HanpaB/feHO Ha YMeHbLUeHNe PUCKOB Hera-
TMBHOrO BO3ZENCTBUS Ha OKPYXaoLLyl0 cpefy M MOXeT BbINOMHATLCA CneAyloLlyMn Cnoco-
6amu:

- NpefoTBpalLeHue;

- UCNOJIb30BaHNE;

- OTBefEeHueE;
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- paccevBaHue.

lMpedomepauweHue BO3OENCTBAS HA aTMOCKhepHbId BO3AyX NMpW TPaAHCMOPTUPOBKE ©
pa3meLleHnn 0TX0A0B MOXET BKITHoYaTb MeponpuaTus:

- [OCTaBKa, pa3rpy3ka 1 pa3melleHne OTX0A0B B NONUITUNEHOBLIX U ByMaXKHbIX Melwu-
Kax;

- YBMAXHEHNE pasrpyxaemblx OTXOO0B C NMOMOLbIO A0XAEeBarbHbIX YCTaHOBOK ([16],
[39]);

- cMCTeMa OpoLLEHMs Nbinswmx nnsxen ([38], [591);

- HAMOpaXuBaHue nbaa n cHeroyaepxaxue ([38]);

- XMUYECKOe 3aKpernsieHue MbifsilmMX MOBEepXHOCTeA CreumanbHbLIMK COCTaBaMMu,
(kapbamungHas, moyeBuHObeHondopmanbaerngHas u nonvamMmvaHas cMorbl, HedTAHON n
XITOMKOBbIV NyApOHbI, CynbduaHo-apoxokeBas 6paxka, HUTponuriuH u np.) ([25]);

- YKpbITWE OTXOAOB cheuuasnbHbIMU NSieHKamu,

- CBOEBPEMEHHAs NPOMEXYTOYHas U3oNauus pasmeLLaeMbiX OTXOA0B IPYHTOM U U30-
NAUMS 3anofHEHHbIX NOA3eMHbIX COOPYXXEHWIA;

- Ucrnonb3oBaHne Bof, U3 OGOPOTHLIX CUCTEM NPOMU3BOACTB ANisi NPOBEAEHUsl Mepo-
MPUSATHIA MO MbINENoaaBIEHNI0.

MeponpusiTua no npepoTepalleHnio BuIGpocoB B atMocdepy OCYyLLEeCTBIISIOTCS Ha
OPO cnegytowmx BUAOB:

- MOSINroHax NPUNOBEPXHOCTHONO 3aXOPOHEHUS MPOM3BOACTBEHHbIX OTXOA0B;

- cucTemax NnoZi3eMHOro 3aXOpPOHEeHUst TBepAbIX U OTBEPXKAEHHbLIX OTXOJO0B.

Ha OPO B OpeHbyprckoii obnactu ([32]) npepycMoTpeHa cuctema MeponpusiTuii, B
KOTOpOM chbinyune oTtxoabl V-V knaccoB onacHocTn gocraensiiotess Ha OPO B aBTOCaMo-
csanax Hasarnom. Mpu TpaHCNOPTUPOBKE OTXOALI B Ky30BaxX [OIMKHbI ObITh YKPbITEI GpeseH-
TOBbIM MOJIOrOM, KOTOPbLIA NpU pasrpyske cHUmaeTcs. TpaHCNopTUPOBKA U pasrpy3ka Cbiny-
YUX NbiIeBUMAHbIX OTXOA0B NPOVM3BOAUTCS TONBLKO Nop 3awuTol 6peseHToBoro nonora. Qnu-
Ha U WupuHa Gpe3eHTOBOro Nnosiora NPUHMMAETCA C Y4eTOM MOSTHOMO 3aKPLITUS NOBEPXHOCTU
pa3srpyeHHbIx oTxofoB. [Npu aTom Heobxoaumo, 4YTo6Ll Ky30B aBTOCAMOCBasa noaHUMancs
MEZIeHHO (B nMpefenax ero TeXHWYECKOW BO3MOXHOCTM), U NblieBUHbIE OTXOAbl CCbina-
JIMCb, @ He CPbIBANMCh U3 Ky30Ba Cpas3y.

Mpw nosbilieHnn BeTpa A0 9 M/C OCYLLECTBIAETCSH YBNaXHEeHUe NOBepXHOCT OTXOA0B
NOSINBOYHON MALLMHON.

MoBepxHOCTb KaXOoro sipyca YNoXeHHbIX OTXOAOB 3acbinaeTcsl rpyHToM. HapyxHble
NPOEKTHbIE OTKOChLl OTXOA0B 3aKPbIBAIOTCA U3ONUPYIOLUM FPYHTOM, BEPXHWUI CIOI KOTOPOro

BKIO4YaeT pacT UTeNbHbIA TPYHT.
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Bce 311 MeponpusiTMS NO3BOSISIIOT UCKIIOYUTb BO3AENCTBME OTXOA0B Ha atmocdep-
HbIA BO3yX B MOMEHT BbIrpy3ku U3 aBTocamocBara v npu ux paspasHusanum ([32]).

Ucnonbsoeanue buozasa, obpasyowerocss Ha OPO TKO, 3akniouaeTtcsi B Nnosy4eHnn
ANeKTpU4ecKoin u/unu TennoBoOi 3Hepruu, Ansl OCYLLECTB/IeHUs KOTOPOro Heo6XxoaMmbl cu-
CTeMbl XpaHeHus1 1 NOAroToBKU Guorasa v ycTpoincTBa CXuUraHus.

XpaHeHue b6uoza3za. Heprus, coaepxallascs B 6uorase, He Bceria MOXeT GbITb cpa-
3y Xe UcnonbL3oBaHa u npeobpasoBaHa B ANEKTPUHECKYIO U TEeNSIOBYH) 3HEPrvi0 NOCTOSIHHO.
Tak kak 6uoras obrnagaeT o4eHb HU3KOW IHEepPreTUHEeCcKo NIIOTHOCTLIO, TO pauMoHaNnbHO By-
hepusmpoBaTtb TONILKO 0O0bEM, Npou3BeneHHbIn 3a AeHb. B uensix xpaHeHust 6uorasa umc-
NONb3yTCH pa3nyyHbie TUMbI ra3ronbAepoB (AN CKMKEeHHOro NpUpoaHoro rasa, abcopbuw-
OHHOIO TUMa, BbICOKOTO AaBrieHuUs, 060MoYKOoBBIN rasronbaep HU3koro aAasnexust) ([60]).

lModz2omoeka 6uozasa. Buoras sBnsieTcs noTeHUMarnbHbIM WCTOMHUKOM KOPpO3un
BCIeCTBME COAEPXKaHUS B HEM rayioreHMPOBaHHbIX YITIEBOAOPOAOB, NO3TOMY WUCMONL30Ba-
Hve Gvorasa B OBuraTtensix BHyTpPeHHero cropaHusi 6es npeasapuTenbHOi NoaoroToBkU MO-
XKeT NpuBEeCTU kK 06pa3oBaHWI0 CONSIHOW KUCIIOTHI B KAMepe CropaHusi U, KakK creacreve, K
kopposun asuratens. MNokasaTenu BnarocoaepxaHusi U coctaB Guorasa cBugeTenbCTByIOT O
HeobxoaMMOCTU ero OCYLUKU U OYUCTKW OT BpefHbIX npumeceid, Hanbornee akTUBHBLIM U3 KO-
TOpbIX SIBNSIETCA CEPOBOAOPOA.

B ¢Bsi3u ¢ 3TUM rasonpoBop, 06bIMHO 3aKaHYMBAETCH YCTAHOBKON MO OUNCTKE U OCYLLIKE
6vorasa. [ins ocywwku 6uorasa Mcnonb3ayloTcsA afcopBLMOHHbIE TEXHOMOMN, B KOTOPLIX B Ka-
yecTBe afcopbeHTa 0BLIMHO MPUMEHSIETCA aKTUBMPOBAaHHLIM yronb. OborauleHne metaHa
nyTeM OTAENEHWN YITIEKMCIIONo rasa MOXeT NPOV3BOAUTLCS NMOJ AaBfieHWeM C UCMNOoNb30Ba-
HMem membpaH.

Ymunusayus 6uozasa. [ina nony4eHus anekTposHeprum Guoras ucnonb3yeTcs B ra-
30BbIX fABuratensix u TypbuHax. BuipabGoTtaHHOe aneKkTpuyecTBO MOXET WCNoNb3oBaThCs
HenocpepncTeeHHo HAa OPO TKO wnu nopaBsatbes B ceTh. [nsi ycTaHOBOK HE6OMbLLOW MOLLi-
HocTW, paGoTalowmx Ha Guorase, LWMPOKOe NPUMEHEeHVe HaWNW ABUratenn BHYTPEHHEro
CropaHus: rasoBble iBUraTeny ¢ UCKPOBbIM 3aXuraHuem u razogusenbHole asuratenu ([61]).

Mpn HeBO3MOXHOCTM MOJHOrO UCNONbL30BaHUsI Guorasa B KauyecTBe 3HEpProHocuTens
NPOBOANTCA UX BPEMEHHOE WIN NepuoanNYecKoe CxuraHne Ha akernbHbIX yctaHoBkax. Cy-
LecTByeT ABa BUAA CUCTEM (DaKenbHOro cxuraHusi 6uorasa: oTKpbITas («cBeYa») U 3aKpbl-
Tas.

OTKkpbIThIA cnocob cxuraHus oTnvvaeTcsl NPOCTOTON M3-3a OTCYTCTBUSI CUCTEM

yNpaBneHusi NpoLLecCOM FOpPeHUsl, NPOCTOTON YCTAHOBKM, BLIFOAHOCTLIO M LienecoobpasHo-
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CTblO C 3KOHOMMWYECKON TOUKMU 3pEeHWs 1 BO3MOXHOCTBIO pacrnornaratb OTKPbITOe Miams Kak
Ha ypoBHe 3eMnu, TaKk U Ha nioboii BbicoTe.

K HerocTaTkaM OTKPLITOMO CKUraHusi OTHOCSITCA OTCYTCTBME BO3MOXHOCTM YNpaBnsiTh
M crneguTb 3a TeMMepaTypoid, NOCTYNSIeHMeM BO3gyxa, KOHTPOnMpoBaTb napameTpsl 6uora-
30BOro NOTOKA U HENOCPEACTBEHHO NpoLiecca ropeHus; pasaeneHne nNpoAyKToB ropeHust.

3akpbiThlil cNoco6 No3BoONsAETCS KOHTPONUPOBaTL BO3YLIHLIA MOTOK, HarHeTaHue K
nnameHn KOTOPOro NPOVCXOAUT Yepe3 cneumanbHble BO3OyWHbIE 3aCIOHKM, U NoTok 6uora-
3a, KOTOpLI BbITaSrIKMBAeTCsl Yepes Mniamsi BEHTUSTOPOM. Takoi cnocob no3sornsieT UCKo-
unTb 06pasoBaHne AUOKCUHOB U APYrUX OMACHbLIX KOMMOHEHTOB.

Omeederue 6uoza3za nz OPO TKO no3sonsieT yMeHbLUIMTL B3pbIBO- M NOXApOONacHo-
CTM MaccuBa OTXO[OB, YCTpaHeHue 3annoBbix BbiGpocos 6uorasa, CHWKeHWe HeraTMBHOIO
BPEAHOro U OnNacHOro BO3[eiCTBMSI HA NepcoHan, HaceneHve u o6LeKTbl OKpyXalollein cpe-
Abl; yTUnusaums (Npy 3KOHOMUYECKOM LienecoobpasHocTu) buorasa.

C6op 1 oTBefieHMe Ouorasa BhIMOMHAETCA C UCMOSIb30BAHMEM ra3ofpeHaxHon cucre-
Mbl, COCTOSILLEN M3 BEPTUKamNbHbLIX U rOpPUM3OHTanbHbLIX TPaHLLEer, ra3oo0TBOASALWMX TPYD, KO-
nopues u ckeaxvH ([46]).

Cuctembl obycTpoiicTBa oTBOAa 6rorasa npveegeHsi B 2.2.1.

Kpome CUCTEeMbl OTBeaeHus 6|/|oraaa, NpuMeHsieTCcAa CcuctemMa WU3Blie4eHnst U TpaHc-
nopTUPOBaHUS.

B kauecTBe CUCTEMbI U3BNEYEHUS NPUMEHATCA BEHTUNATOPbLI U KOMNPEeCCopPbl, KOTO-
pble UCMONb3ylTCs ONs OKaTusi U M3BnedveHus 6uorasa ns cuctembl c6opa. BeHTunsTopbl
pasnuyaloT OOHOCTYNeH4YaTbie (MMelolumMe OAMH BMHT) U MHOrOCTyneH4vatbie (osa u Gonee
BMHTOB B OQHOM Kkopnyce).

[ns TpaHcnopTMpoBaHus Guorasa ncnonb3ylTCA rasonpoBofbl, TPyObl KOTOPLIX Ae-
nalT U3 NPOYHBIX U CTOMKUX K KOPPO3WOHHOM cpeae Guorasa MaTepuanos (TepMonsacTuy-
HbIX, NTACTUYHbIX, CTEKITOBOJIOKOHHbIX, )Kene3069TOHHbIX).

PacceusaHue ebibpocoe NpoBOOUTCSI Ofsl AOCTWKEHUS KOHLEHTpaLui BpeaHbiX Be-
LLeCTB B NPU3eMHOM crioe aTmocdepbl, He npesbiluaowmx MNAK.

Onsa obecneveHns Buixoaa 6uorasa ma OPO TKO Ha noBepxHOCTU MOHTUPYIOTCA ra-
30BbINYCKW, KOTOpble NpeAcTaBnsaoT coboit cneumanbHble Tpyobl. PaccTosiHne mexay raso-
Bbilyckamu onpefensieTcs No pacyeTy NPOrHo3vpyemoro konuuyecrsa Guorasa u guameTtpa
TpyObl ra3oBhLINyCKa.

Wx koHCTpyKUmMs cnocobeTByeT paccenBaHuio Guorasa, HO NpensTCTBYET NonagaHuio

0CaaKoB B CUCTEMY ra3oBOro gpeHaxka.
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2.2.3 TexHONOrum, NpUMEHsieMble NPy 3aKpbITUM U NIMKBUAALUN OO HLEKTOB

pa3meLLeHus OTXO40B

BakpbiTe OPO ocyLlecTBnsieTcsl N0 OKOH4YaHUM CpoKa WX 3kcniiyatauuu. Ha atane
3akpbiTs OPO npegnonaraeTtcsi okoHuYaTesbHas u3onsiuusi otxopos ot OC.
Mpu 3akpbitTin OPO MoryT 6biTh NpoBefeHbl TexHUYeckuini u Guonormyeckuin atansl

KOHCepBaLuu.
TexHnuyeckui 3aTan KoHcepBauun OPO

Pa6oTbl 1 ycTpOCTBa, BLINOSHAEMbIe Ha TEXHUYECKOM aTarne koHcepsauun OPO mo-
ryT pasnuuatbes B 3aBucumocTu ot Buaa OPO. Tak, npu 3akpbitum OPO npunoBepxHOCTHO-
ro pacnofioXeHUs1 Ha TeXHUYECKOM 3aTane KoHcepBaLumu 06bIYHO BbINOSIHAETCS BEpPXHEe U30-
nsiumoHHoe nokpbiTue. Mpu 3akpbitun OPO 06opyaoBaHHLIX xene3obeToHHbIMKM ByHkepamu
ycTpauBaeTcsi uaonsiuusi 6yHkepoB. Mpy 3aX0OpOHEHUN XUAKUX U PaXKIDKEHHbIX OTXOA0B [0-
6biBaloLMX M 0bpabaTbiBaOLLMX NPOM3BOACTB MYyTEM UX HArHETaHWsi B HeApa Ha aTane 3a-

KpbITUsi 06 beKTa NPOM3BOAUTCS KOHCEPBALWS UIW NIMKBUAALWS CKBaXMWH.
YCTpPOMACTBO BEPXHEro U3ONALMOHHOIO NOKPLITUA

YCTPOACTBO BEPXHErO U3OJSILLUOHHOMO NOKPLITUS HaNpaBneHo Ha:

- oGecneyeHne OTBOAA NOBEPXHOCTHOrO CTOKA U UCKIIOYEHVEe ero MHWIbTpauun B
MaccuB OTXOLOOB;

- NpepoTBpaLleHne BETPOBO, BOAHOW apo3un nosepxHocTu OPO;

- oGecrneyeHne BO3MOXHOCTU YKOPEHEHUs TpaBbl, KyCTapHUKOB U iepeBLEB Ha 6uono-
MMYeCKOM 3Tarne KOHCepBaLuu.

B poccuiickoin npakTuke Ha 3Tane TeXHUYeCKON peKynbTuBauumn Yailie BCero ynsoTHs-
€TCs BEPXHWUA CIIOM OTXOAOB M yCTPauBaeTCs U3ONUPYIoLLee NOKPLITUE U3 rMIUHUCTOro rpyH-
Ta, nonyyeHHoro npu crpoutenbctee OPO. TonwwuHa cnos o6LIMHO cocTaBnsieT He MeHee
2 M, BKINOYasi NnepBoHa4asibHbli 3almTHbIA cnoi 0,5 m.

C ppyroii CTOpOHbI CyLecTBYeT NpaKTUka NPUMEHeHUsI KOMMNJSIeKCHOro MepeKpbITus,
COCTOSILLEro U3 HEeCKOIbKMX PasfnYHbIX CIIOEB, KaXAbIA U3 KOTOPbIX BLIMNOMHAET onpeaerieH-
Hble (byHkuuK. B criyuae, korga HeobxoauMo NOSTHOCTLIO UCKIOYUTL MHMUNBLTpaLuio ocaf-
koB B Tesio OPO 1 HeopraHn3oBaHHbLIN Beixog 6vorasa (Ha OPO TKO), B KOHCTpyKLMIO nepe-
KPbITUSI BHOCUTCSI OOMOSHWTESbHBIA 3NIeMEHT — BOAOHeNnpoHUUaemas nonvMepHas reo-

MemMbpaHa 1M GeHTOHUTOBLIN MaT.
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KomnnekcHble nepekpbiTua ucnonb3ywtcas Ha OPO B Bonrorpagckoit o6nactu
(r. Bomxckuid), B Huxeropoackoin obnactu (Fopogeuknii paiioH, r. banaxHa), B KamyaTckom
Kpae (Cobonesckuniti paiioH) u B gpyrux pernorHax ([62]).

Ha nonvroHe 3axopoHEeHWs MPOMBbILIJIEHHbBIX OTXOA0B, PACMOMIOXEHHOM B I. Bosmkckuii
KOMMNIEKCHOE 3aKpbiTMe OCyLlecTBAsSeTCs cnegyowmm obpasom:

- 3aMoJiHeHHasa kapTa c oTxogamu IV n V KnaccoB onacHOCTU MU30NMPyeTCsa YMOTHEH-
HbIM C/I0EM MECTHOTO rpyHTa TonwuHon 1,0 m ¢ go6asneHmem 10 % pacTUTENbHOMO rpyHTa
B BEpPXHEM cjioe TosumHoin 0,2 M. B msonupywowem cnoe Ha raybuHe 0,5 M yknagbiBatoT

reomembpaHy TonwmHom 1,5 mm (pucyHok 2.22).

Vizonnpy oW uia rpyHT - 1,0 m:
- cenaBnieHHeM 13% paCriwE/IbHC rpykr3 -

- TPYHT NpeggapuTenbHoi uonsuum - 0,30 M
- MOP-1CONALMOHHAA recMeH5paHa
Carbofol 1,Bmm rni/T- 0,001 Em;-------
-=aB5HI=31  UAYN5T EHA=i1 ari
rpyHTa NPOTpaB/eHHbIA rep6T+iamm

Ha 0,2 m -0,5m

TeXHOMOTMH X/, UP LW CT KH

Mpor nBothN bTPALWIOHH bili 3kpaH

PucyHok 2.22 — Pa3pe3 kapTbl 3aX0pOHeHnss oTxoos IV 1V Knaccos onacHocTu

(1621)

-3ano/flHeHHble KapTbl ¢ oTxogamu lll knacca M30NUPYOTCA C/MOEM MECTHOrO rpyHTa
TONWMHOI He MeHee 2,0 M, BK/OYAA NepBOHAYaNbHbIN 3alUTHbIA cnoit 0,5 M, No KOTOpOMY
yknagbiBaeTca reomembpaHa TonwuHon 1,5 mm. CBepxy OTCbinalT BbipaBHUBAKLWMNIA COWA
rpyHTa TOoNAWwmMHOK 1,3 M, N0 KOTOPOMY ycTpanmBaeTCsa pacTUTeNbHbIA €0 TonwmHoli 0,2 m.

B Nopogeukom palioHe Hwmxeropoackoin obnactm Ha OPO TKO B kauyecTBe n30aupy-
lOLLEero MOKPbITUA MCNOMb3YKT re0TeKCTUNb, MAOTHOCTbI OT 100 r/M2, ¢ TonwmMHOl cnos
1,5 mm.

B r. BanaxHa Hwuxeropoackoin o6nactn Ha OPO TKO nocnepoBaTenbHO A7 KaxAgoi
3ano/IHEHHON KapTbl B KauyecTBe W30/MPYHOLWEro MOKPbITUA MCNOMb3YIOT MOAVMEPHbI reo-
CUHTETMYECKU maTepuan, TonwmHoli cnoa 1,5 mm ([62]).

Ha nosepxHocT OPO noMumo UCKOYEHUA MHUNbBTPaLUM aTMOCHepHbIX 0CafKoB,
opraHusyeTcs cuctema OTBeEeHUA NOBEPXHOCTHOrO cToka. [nsa 3aToro:

1) MOXeT OCyLW,ecTBASATLCA MAAaHWPOBKA MOBEPXHOCTWM C CO3JaHWEM PUTMUYHON CHU-
ctembl rpag (c warom 50-100 M) 415 YCKOPEHUS NOBEPXHOCTHOrO CTOKA; CO3[aHuem 0xX-

GUHHOI CeTn, YCUMIEHHON MO TafbBeram Xene3o6eTOHHbIMU NI0TKaMU /151 YCKOPEHHOro CTo-
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Ka NOBEPXHOCTHLIX BOA; CO3laHWeM MarucTpasibHOro KOnseKropa noBepxHOCTHOro CToka C
nopayein Ha OYUCTHbLIE COOPYXEHUS;

2) cospaBaTtbes AipeHax ans cbopa M OTBOAA NOBEPXHOCTHOrO CTOKA C TEPPUTOPUM
OPO.

[ns ykpenneHus maccvBa OTXOOOB NpyM HEOOXOAMMOCTM MOXET co3faBaTbcsi cTabu-
NU3VPYIOLLMIA CIOW, COCTOSILLMIA U3 MOArOTOBUTESIEHOTO BbIPABHMBAIOLLErO CIIOA M3 necka,
reopeLueTkn 1 cros WebHs.

Mpu HeobxopmMmocTn oTBeaeHus raza us OPO ycTpavBaeTcsi Takke CUCTemMa BepTu-
KarnbHbIX ra30MpPUEMHbIX CKBEXWH, KOTOPbIE MOTYT COBMELLATLCS C NIIACTOBbIM APEHAKEM.

KoHcepeayus xene306emoHHbix 6yHKkepo8 MOXeT ObITb OCYLLECTBIIEHA HECKOSTbKUMU
cnocobamu:

1) 3anonHeHHbI oTcek OyHkepa TaMMOHMPYETCS TNWHOW, 3aKpbiBaeTCs NnuTaMu U
repMeTusnpyeTcs — 3aKkpblBaeTcs actpansToM. Mpu 3ToM (DOPMUPYIOTCA HaKMNOHHbLIE MO-
BEPXHOCTW Haf, KapToW, conpsiraloluecs ¢ npeasaputensHO 3aacthanbTUpoBaHHON Teppu-
TOpWen yyacTka 3axopoHeHus. [NoBepXHOCTbL BHOBL 3aacdasibTMPOBAHHOrO yyacTka Bbinos-
HSIETCH C YKITOHOM B CTOPOHY NnpyJa-perynsiropa.

2) 3anonHeHHbIn oTcek ByHkepa 3akpbiBaeTCs NivMTaMmu, repmeTusupyeTcs, 3acbina-
€TCsl CnoeMm YMITOTHEHHOro rpyHTa TonwuHoOW 2 M, nocre 4yero obycrpansaeTcs BogoHenpo-
HULaemoe MNOKPbITUE, KOTOpOoe AOIMKHO BO3BLILLATLCS HAA Mpureralwein tepputopuen u
BbIXOAWTb 3a rabaputbl ByHkepa He MeHee YeM Ha 2 M ¢ kaxxaoi ctopoHbl ([14], [16], [39]).

B OpeHGyprckoit obnactu s 3anofiHeHHbIX 0TXo4amuy xerie3o6eToHHbIX ByHkepoB
npeaycMOTPEHO criefyloLee N3oNsiLMOHHOE NOKPLITUE:

- Ha Xene3obeToHHbIe NNUTLI NepeKkpbITUS Oynbao3epOM OTCLINAETCS MECTHbIN Cy-
IAIVHUCTBIN CNOI rpyHTa TonwmHoM 0,7 M;

- fanee yknagbiBaeTc reomeMbpaHa TonwuHoin 1 Mm;

- OTCbINAaeTCs 3alUUTHBIA CION CYrMWHMCTOrO rPyHTa TONLMHON 1,2 M, BEPXHAA YacTb
KOTOpPOro MoLHOCThIO 0,2 M oTChinaeTcs ¢ fobasneHnem pacTuTensHoro rpyHTa ([32]).

KoHcepeayus u nukeudayusi ckeaxxuH, KOTOpbIe 3aKnafblBaloTCs C Liefbio 3aXOpoHe-
HUS OTXO0B OCYLLIECTBIISIETCS B COOTBETCTBUM C TpeGoBaHUsIMU 3akoHopaTenscTea ([64]).

PaboThl No KoHCepBaLUM M NMKBMAALMN CKBaXXMH HanpaBneHbl Ha o6ecneyeHne mnso-
NSAUUN OTXOAOB B HEApax U UCKITIOYEHUs1 UX NePeToKa B BhilLe- U HUXKenexaliue BOAOHOC-
Hbl€ FOPU3OHTBI MO CKBAXUHAM.

buornoauyeckuli amarn KOHcepeayuu 3aKnio4yaeTcs B NOCaAke pacTUTENLHOCTU Ha Mo-

BepxHocTn OPO.
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[ns noceea pacTUTe/IbHOCTM Ha MOBEPXHOCTW OKOHYATE/IbHOr0 W30/IMPYIOLLEro Mo-
KpbITUSi yCTpauBaeTCsi NMOYBEHHO-TPYHTOBbLIA C/OW TO/MLWMWHOWK, 06bIYHO, He MeHee 150 mMm.
O6bIYHO OH yCcTpaMBaeTCs W3 pe3epBOB, CO3[aHHbIX npu coopyxeHun OPO. Mpu ero Hepo-
cTaTke pacTUTesNbHbIli TPYHT 3akynaeTcs, 06bl4HO B €ro ponu BbiCTynaeT Topdho-necyaHas
cMmecb B nponopumax 1:1.

Mocne yknagkn v paspaBHUBaHUA pPacTUTENbHOrO rPyHTa NPOWM3BOAUTCHA 3anyXeHue
Tepputopuu.

MpoBegeHne paboT MO 3aNyXEHU MOXEeT NPOM3BOAMTLCA B NEPBbIA rOf4 MO CXeMe:
AnckoBaHWe, BHeceHue yaobpeHus, nocnegywouwee 60poHoBaHve, NpefnoceBHOE NPUKaTbl-
BaHWe W pasfefnbHO-psL0BON NoceB TpaBOCMECH, CkallMBaHWe Ha BbICOTy 5-6 ¢cM v nonve
5 pa3 B rog 13 pacyeta 200 m3ra npyv o4HOPa3o0BOM MOIUBE.

Mpumep ycTpolicTBa TeXHUYeckoro n 6uonornyeckoro nokpbltus OPO npepgctaBneH

Ha puUCyHKe 2.23.

50 cm

7 cm
20 cm

50 cm

1-  pacTuTesbHbIli CNOW; 2 — YUCTbI TPYHTOBBIA CNOW; 3 — APEHAXKHBIA COiA; 4 -
TYAPOV30NALMOHHBIA MaTepuan; 5 — BblpaBHUBAIOLLMIA CNOW; 6 — MUHEPa/IbHLIA Coi
U3 IJIMHUCTBIX TPYHTOB; 7 — ra3ocBOopHbIii 3KpaH M3 TEKCTWUILHOrO MaTtepuana; 8 -

oTXoabl

PurcyHok 2.23 — KoHCTpyKumst KoMniekcHoro nepekpbitns OPO (MockoBckas 061acTb)

(I63))

2.3 TpoOV3BOACTBEHHbIN 9KOMOTMYECKN KOHTPOSIb NPY pasMelLeHnmn

oTXxogoB

npOVISBO,D.CTBeHHbIVI 3KON10TNYECKINit KOHTPO/1b 3akK/ilo4aeTcAa B KOHTpPOJie COCTOAHUA

cuctem obycTpoiictea OPO U TexHONOrnii pasMeLLeHns 0TX0A40B.
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KoHTponb coctosiHusi cuctem obyctpoiictBa OPO HanpaBneH Ha obecnedeHue
Hagnexawen paboTel cucteM obycTpoiicTBa, UX LIeNOCTHOCTU U (PYHKLIMOHASNBbHOCTM.

KOHTpOﬂb 32 NpaBUNbHOCTbK BbINOSMIHEHUA TEXHONOrmMn HanpasneH Ha COG.I'IIOJJ,GHVIG
BbINOJTHEHNA NMPUHATLIX TEXHONOrM4YeCckmnx peu.leHvu7|.

KoHTponb MOXeT ObITb Kak BU3yaribHbIM, TaK U UHCTPYMEHTAITbHbIM.

MprmMepoM opraHusauvn CMCTEMbI KOHTPOJIS MOXET CIYXUTb OpraHU3aumsi KOHTPOSs
repmMeTUYHOCTU NMPOTUBOMUNBTPALIMOHHBIX 3KPAHOB.

FepMeTUYHOCTb 3KPaHOB KOHTPONUPYETCS pasfuyHbLIMU criocobamu B 3aBUCMMOCTY OT
rMOpOreosIorM4EcKrX ycrioBuUin TEpPUTOPUM U KOHCTPYKLIMKM 3KpaHa.

Tak, npu 3kpaHax, ycTpamBaeMbix Ha cnabodunbTpylowmx rpyHTax ¢ OTHOCUTENbHO
BbICOKMM YPOBHEM CTOSIHUSA TPYHTOBLIX BOA, (80 1 M) M HeGonbluMX yKIOHaxX rpyHTOBOrO Mno-
TOKa, KOHTPONb repMETUYHOCTU OCYLLIECTBASIETCA nyTem ot6opa npob BoAbl HA XUMUYECKUA
aHanus us apeHaxHbIX KONoALeB, B KOTOPbIe NOCTynaeT Boga OT ApeHaxa.

Mpwu rnyGoKoM 3aneraHumn ypoBHSi IPYHTOBLIX BOA U CPABHUTENBHO BLICOKOM k0adhu-
uveHTe MnNbTpaLMn FPYHTOB KOHTPOSIb FEPMETUYHOCTU OCYLIecTBsieTcsl nyteM oTbopa
npo6 rpyHTOBLIX BOA, U3 KOHTPOSIbHBIX CKBaXKWH.

Mpu OBYXCNOWHBIX 3KpaHax, Korga Mexay CrosiMu ycTpavBaeTcsl ApeHaX, repMeTnd-
HOCTb BEPXHEro Criosi KOHTPONMPYETCH MyTeM YCTAHOBKW B MEXKCIIOMHOM NpoCTpaHCcTBe crne-
LmasnbHbIX anekTpuyeckux naTtyumkoB ([65]).

OpyrMMm npMmepom KOHTposi cuctem oBycTpoiicTBa npy pasmeLleHnn 0TX0A0B SBMs-
€TCS KOHTPONb FePMETUYHOCTM HarHeTaTeNbHbIX CKBXWH, UCTMONb3yeMbiX ANS 3aX0POHEeHUs!
XNOKUX U pa3XmKeHHbIX OTXOO0B B Hepa.

KoHTponb repMeTU4HOCTM KOMOHH HarHeTaTenbHOW CKBaXWHbLI NpegycMaTpuBaeT pe-
rynsipHeln otbop npo6 paccona w3 MexTpybHOro MpoCTpaHCTBA KOMOHH Ha copepkaHue

KOMMOHeHTOoB oTxof0B. [Mpobkl 0TOMpatoTcs Ha oronoske ckBaXuHbI ([43]).

2.4 MOHUTOPUHI COCTOSIHUS U 3arpsi3HEHUs1 OKpyXaloLuei cpeabl Npu
pasmelLeHMM OTXOA0B

MoHuTopuHr coctosiHusa u 3arpsisHeHnss OC Ha Tepputopusix OPO u B npegenax ux
Bo3feicTBMs Ha OC B COOTBETCTBMW C MOPSIOKOM YCT@HOBIIEHHbIM 3aKOHOAATeNbCTBOM
([24]).

MOHUTOPUHI COCTOSIHUSI U 3arpsA3HEeHUs OKpyxatollein cpenpl Ha TeppuTopusix OPO n
B npepenax ux sosgeictems Ha OC, npepcrasnsieT cobol cuctemy HabnoaeHWn 3a cocTos-
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HuemM u 3arpsisHeHnem OC, OLIEHKM M NPOrHo3a N3MEeHEHWUIn ee COCTOSIHUS Moj BO3OeiCTBrEM
OPO
MOHVITOpI/IHF oC OCyLleCTBNAETCA B Uendax npeaoTepalleHns, yMeHblweHUa N JIMKBU-

AalUvmn HeraTMBHbIX n3ameHeHu kavectea OC.

Pazpen 3. OnpepeneHne HaunNy4wmMx AOCTYNHbIX TEXHONOrMA

pa3MelleHusa oTXoA0B Nnpon3BoacTBa U n0'rpe6ne|-|m|

B HacTosiem pasgene usnoxeHa metoguka onpepenexns HOT pasmelleHus oTxo-
0B Npo13BOACTBa 1 noTpebneHus.

Ha3HaveHue metoaukm

HacTosiwas metoguka paspabotaHa B Lensix naeHTU(UKaLMM TEXHONOMIA pasmelle-
HUS OTXO[OB (TEXHONOrMYECKUX NPOLEeCCoB, METOAOB U cnocobos, o6opynoBaHus n matepu-
anos) B kavectse HAT B npouecce pa3paboTkv U akTyanusaumm HacTOSILLEro CNpaBOYHMKA
HAOT.

MeTOpMKa Talke MoXeT 6biTb Ucnonb3oBaHa WHbLIMU 3auHTepeCcoBaHHbLIMU JTULlaMU,

OCYLLECTBIAOLMMN AeATeNbLHOCTb B 0bnacTu paameLleHns oTxopos, Ans seibopa HAT.
UcxoaHble cBefeHUnA Ans onpeaeneHua TexHonorum B kavecree HAT

UcTouHukammn nHopmaumm 0 NPUMEHSeMbIX Ha NPaKTUKe TeXHONOMSIX pasmeLleHus
0TXO[0B, a TaKkKe TexHoriormyeckux cnocobax, metogax, obopynosaHum u marepuanax, oT-
Hocsilwmxes K HOT, siBnsioTcs cBeAeHUsi, NONyYeHHbIe NO pesynbTaTtaMm aHKeTUpoBaHWA Op-
raHMsauuin, aHanusa nHgopmMaummn n3 Hay4yHO-UCCNenoBaTesIbCKMX N AMCCepPTaLMOHHBIX pa-
60T, MoHorpacuii 1 nybnukaumin B BeayMX NEPUOOUYECKUX WU3OAHWSX, CTaTUCTUYECKMX
cOOpHMKOB, MexXayHapoOHbIX cnpaBodHukoB HAT, npoekTHo-m3bickaTennckux pabor, a Tak-
)Ke CBefleHus1, MoryyeHHble B X0Ae KOHCYNbTauumi ¢ akcneptamy B o6nactu pasMeLleHnst oT-
XO[0B.

C uenbto cGopa akTyarnbsHOW MHopMaLumn NPOBOAWUTCS aHKETUPOBaHUE OpraHu3aLmia,
akcnnyaTupyowmx OPO, a Takke OpraHv3auuid, OCyLLeCTBNAWMX pa3paboTky TexHonorm-
YeCKMX NPOLECccoB, METOAO0B U CNOCOOOB, MPOU3BOACTBO M peanu3aumio matepuanos 1 060-
PYAOBaHUS, UCMONb3yeMbIX OJ1s1 pa3MeLLEeHNs] OTXOL0B.

C6op faHHbIX OT 3aMHTepPeCcOBaHHbLIX OpraHM3auuii, HeO6XxoaMMbIX ANA onpeneneHus
TEXHOJIOrMYeCKUX NpoLLeccoB, 060pyaoBaHNs, TEXHUYECKUX CNOco60B, METOAOB B KayecTse

HAOT ocywectensieTcsi cornacHo «Mopsinky c6opa AaHHbIX, HeobxoauMbIX ans pa3paboTtku
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MHCOPMALIMOHHO-TEXHUYECKOTO CMPAaBOYHMKA MO HAaWMYYLIMM OOCTYMHLIM TEXHOSOMUSIM 1
aHanusa npuopuTeTHLIX NpoGrem oTpacnuy, YTBEPKOEHHOMY npukasom PocctaHgapTta oT
23 vions 2015 r. Ne 863 ([66]).

OcHoBononarawLmue AOKYMeHThbI

MeToauka paspaboTaHa B COOTBETCTBMM C MOMIOKEHUSIMA HOPMATUBHBLIX MPaBOBbIX
aKToB:

- ®epgepanbHbimM 3akoHoM oT 10 siHBaps 2002 r. Ne 7-®3 (pep. ot 24 Hos6ps 2014 1., ¢
nam. ot 29 nekabpst 2014 r.) «OB oxpaHe okpyxatoLei cpeabl» (C M3M. U JOn., BCTYN. B CUITY
¢ 1 siuBaps 2015 r.) ([1]);

- ®epiepanbHbiM 3akoHOM OT 21 utonst 2014 r. Ne 219-93 (pea. ot 29 nekabps 2014 r.)
«O BHeceHun uaMeHeHuin B GepepanbHblil 3akoH «O6 OxpaHe Okpyxkatolleil cpeabl» U OT-
fenbHble 3akoHoaaTerbHble akTbl Poccuiickoin depepauuny ([8]);

- noctaHoBneHvem lMpaButenscTBa Poccuiickon depepauun ot 23 pnekabps 2014 r.
Ne 1458 (pen. ot 9 ceHTsi6ps 2015T.) «O nopsigke onpegeneHUsi TEXHONOIMU B KayecTBe
HausyJllein OCTYNHOW TexXHoMorMm, a Taioke paspaboTku, akTyanusauum v onybnukoBaHus
WH(POPMALIMOHHO-TEXHNYECKUX CMPaBOYHUKOB MO HaWMYYLWM [OCTYNHLIM TEXHOSIOTUSIM»
(E)H

- npukasoMm MuHnpomTopra Poccun ot 31 mapta 2015 r. Ne 665 O6 yTBepxaeHun me-
TOOWYECKMX peKoMeHOauui Nno onpeaesieHnio TeXHONOMMN B Ka4yeCTBe Haunyulen AOCTyn-
How ([3]).

OcCHOBHbIe NPUHLUMNBbI ONpeaeneH!UA TeXHONOrM1 pa3MelleHus OTXOA0B B

kayectBe HAOT

OueHka TexHOnorMi pasMelLieHnst oTxoaoB B kauectse HAT BknouaeT nsTb nocnepo-
BaTeSIbHbIX LLAroB, 3aK/HYalOWMXCA B PACCMOTPEHUU «KPUTEPMEB [OCTUXKEHUSI Lenei
OXpaHbl OKpYXaloLlen cpegpl Ans onpefeneHus Havny4llein AOCTYNMHON TeXHONOrumn», KOTo-
pble YCTAHOBIE@HbI HOPMATMBHLIMW MPABOBbIMW AKTAMW, MOJSIOKEHHBIMU B OCHOBY [daHHOM
metoaukm ([11, [3], [8], [9]):

Kputepuit 1 — «HavmeHblUMiA ypoBEHb HEraTMBHOIO BO3OENCTBUS TEXHOSIOMMM Ha
OKpYXaloLLyl0 Cpefly B pacyeTe Ha eMHULYY BpeMeHn unn o6bem BoinonHsemoln paboTsl nu-
60 Opyrve npenycMoOTpeHHble MeXayHapoaHbiMu aoroBopamu Poccuiickort depepaumm no-
KasaTenem».

Kputepuit 2 — «OkoHOMUYECKas 3hPEeKTUBHOCTb BHEAPEHUs 1 akcrnyatauum HOT».

Kputepuin 3 — «lMpumeHeHne pecypco- u aHeprocoeperarLmx MeTOA0BY.
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Kputepwuin 4 — «Mepuop sHeapeHust HOT».

Kputepuin 5 — «[lpombilineHHoe BHegpeHne aToi TeXHONormm Ha aAByx u 6onee 06b-
eKTax, OKasbiBaloLWMX HeraTMBHOE BO3EACTBME Ha OKPYXKaIOLLYIO Cpeay».

PaccMmoTpeHve KpuTepueB [OCTXEHMSI Lieneii oxpaHbl OKpyxkalwowen cpefbl ans
onpegerneHna Haunyylwmnx A0CTYNHbIX TEXHOSOMMIA pasMelLieHNs OTXOA0B OCYLIECTBNAETCS B

nocnenoBaTenbHOCTU, NpeacTaBneHHon B Tabnuue 3.1.

Ta6nuua 3.1 — AnroputMm onpeaeneHnsa TeXHONMOMMA (TEXHONOrMYEeCKMX NPOLLIecCcoB, METOAOB U
cnocoboB, 060pyaoBaHUA U Matepuanos), MCNOMNb3yeMbIX NPU Pa3MELLEHUN OTXOA0B, B KaYecTee
HAOT

MocnepoBaTtenbHOCTb
OcHoBHblE AenNCTBUSA
paccMoTpeHus

1 PaccmoTtpenue kputepusi 5 «poMbIlnNeHHoe BHeopeHne 3Tom Tex-
HOMorMM Ha AByx U 6onee o6beKTax, OkasbiBalOLLUX HeraTUBHoe
BO3[1€CTBME HA OKPYXKAIOLLYIO cpeay»

2 PaccmoTtpeHue kputepus 1 «HaumeHblmnin ypoBeHb HEraTMBHOrO
BO3[1€ACTBMS TEXHONOrMM Ha OKPYXKaIOLLYIO cpealy B pacdeTe Ha
€[MHULY BpeMeHn unm o6bem BeinosHsemol paboTel nbo gpyrve
npeaycMOTpeHHble MeXayHapoaHbIMM forosopamun Poccuiickon
denepauun nokasarenen»

3 PaccmoTtpeHue kputepus 3 «lpumeHeHue pecypco- u aHeproctepe-
ralowmx MmeToooB»

4 PaccmoTtpeHue kputepus 4 «MNepvoa BHepgperus HOAT»
PaccmoTpeHne kputepusi 2 « OkoHOMu4eckas appeKTUBHOCTb
BHeApeHus 1 akcnnyatauum HOT»

3.1 PaccmoTpeHue kputepua 5 «MpoMbiluneHHoe BHegpeHue 3TOn
TexXHONorum Ha AByX U 6onee o6bekTax, oKkasbiBalOWMUX HeraTUBHOE

BO3AelCTBMe Ha OKpYXalolLyio cpeay»

NpeHtudmkaums cornacHo kputepuio 5 «lpoMblwineHHoe BHeApeHUe 3TOW TEXHOS0-
v Ha aByx u Gornee oOGbeKkTax, OKasbiBaKOLWMX HEraTUBHOE BO3[AENCTBME Ha OKPYXKAIOLLYIO
cpegy» OCyLeCTBNASTCH B COOTBETCTBMM CO CBEAEHUSIMU O pa3MeLLeHUN 0TX0[0B, cobpaH-

HbIX MO pe3ynbTaTaM aHKeTUPOBaHWS.
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Mpu paccmMoOTpeHMM aHKeT AnNA Kaxporo cnocoba obyctpoiictea OPO, TexHonornye-
ckoi onepauuu npu akcrnyatauum OPO 1 ero 3akpbiTun NPOBOAUTCS OLIeHKa KosMyecTsa
BHeapeHuid Ha pencteyowmx OPO B Pocceuiickon ®epnepaunn.

Pe3ynbTaTtoM OLIEHKM TEXHONOMMIN NO KpUTEpUio 5 JOMmKkeH cTaTb nepeyeHbL TeXHONOo-
i (TEXHONOrMYecKMX NpoLIeccoB, MeTooB, cnoco6oB), ucnonb3yembix B Poccuiickoin ®e-
Aepauuvm 6onee yem Ha aByx OPO.

OanbHeliluee onpepnerneHve TexHONoruiA (TeXHONIOrMUYecKMX nNpoLLeccoB, METO/OB,
cnocobos, o6opynoBaHusi, matepuarnoB) B kayectse HAT npousBoguTcst ANS TEXHOMOMUMA,
BHeAPEeHHbIX Ha AByx u bonee OPO.

B cnyyae ecnv BHeapeHue TexHONorMu BoisiBNieHO Ha ogHoM OPO, TexHonorus oue-
HMBAeTCs1 B COOTBETCTBMN C KPUTEPUSIMM JOCTMXKEHUS! Lierieil oXpaHbl OKpyxXaiolen cpeabl
Ansi onpefeneHusl Haunyudlei AOCTYNHOW TeXHONOMK, U B Cly4Yae ee COOTBETCTBUS YPOBHIO
HAOT, skniouaeTcs B nepeveHb NepcrekTMBHbIX TEXHOMOMIA, KOTOpble B HacTosllee BpeMs

He nony4yvnu 4ocTtaTto4yHOro pacnpocrpaHeHus.

3.2 PaccmoTpeHue kputepus 1 «HaumeHbLUMA YPOBEHL HEraTUBHOrO
BO34eUCTBMUSA TeXHONOMMMU Ha OKpPYXKalollyio cpeAy B pacyeTe Ha
eAVHULY BpeMeHU Unu o6eM BbiNOoNHSIeMON paboTkl NMGo apyrve
npeAycMOTpPeHHbIe MeXAyHapoAHbLIMU AaoroBopamu Poccuickoi

degepaumm nokasarenem»

NpenTtndmkaums cornacHo kputepuio 1 «HavMMeHbLLniA ypoBeHb HEraTUBHOIO Bo3aeii-
cTBus TexHonormn Ha OC B pacuyeTe Ha eovHULY BpeMeHu unu obbem BbinonHsiemoi pabo-
Tol NGO Opyrvue NpenycMOTPeHHble MeXayHapoaHbiMu forosBopamu Poccuiickoin denepa-
LMK nokasaTtenei» OCyLLeCTBMAETCS AN NepeyYHsl TEXHOMOMIA pasMellleHUst OTXO0B BHe/-
peHHbIX Ha asyx 1 6onee OPO B Poccuitckoin denepaumn.

Llenbio oLeHkn ypoBHS HeraTuBHOro Bo3feicTemsa Ha OC B pacyeTe Ha eguHuLy pas-
MELLAeMbIX OTXO0B (TOHHY, M°) SIBIAIETCS BbISIBIIEHUE TEXHOMOrMYECKMX NPOLIECCOB, METO-
AoBs, cnocobos, 06opynoBaHVs, MaTepuanos, UCNOMb3yeMbIX NMpU pasMeLieHUn OTXOZO0B U
obecneunBatowmx 3awmty OC oT BO3[eiCTBUS OTXOA0B, pa3MeLyaeMbix 8 OPO.

YpoBeHb HeraTMBHOro Bo3aeicTeus Ha OC B pacuyeTe Ha eAMHULY pa3MeLlaeMbiX OT-
XOf0B (T, M%) OLIGHUBAETCS MO [IBYM OCHOBHBIM MOKa3aTensim:

- yaensHomy obpasoBaHuio amuccui, nocrynatowmx B OC npu pa3MelleHmn oTxoaos
(a1 T um 1 m%);
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- pesynbTataM OueHKn kadectBa komnoHeHToB OC, nonyyeHHbIM Npu aHanuse AaH-
HbIX MOHMTOPMHIra CocTosHUA u 3arpsasHeHuss OC Ha Ttepputopusix OPO n B npepenax ux
Bo3geiicTBust Ha OC.

OueHKa ypOBHA HEraTUBHOIO BO3AEWCTBUS NPOBOAMTCS Ofisi anbTepPHATUBHbLIX TEXHO-
fIorii, UMEIoLLMX CXOXee LiefieBoe HasHauyeHue U npuMeHsieMbix npu oBycTpoitcTBe, aKC-
nnyaTtauum unu 3akpbitun OPO:

- T@XHOMNOMW, HanpaBrieHHble HAa CHWKEeHWe MOCTYNSIeHUs1 3arpsiI3HAIOWMX BeLecTB B
nog3eMHble BoAbl, Heapa;

- T@XHOSIOrMK, HanpaBfeHHbIe Ha CHWKeHWe NOCTYMIIeHUs 3arpsi3HsIIOLLMX BeLLeCTB B
NOBEPXHOCTHLIE BOAbLI, NOYBbI;

- TEXHONOMW, HanNpaBSfieHHbIE HA CHWKEHMEe MOCTYMIeHUsi BLIGPOCOB 3arpAsHSAWMUX
BeLecTB B aTMOCHEpHbIil BO3OyX.

MapameTpbl 4nisi CpaBHEHUs1 ypOBHSI HeraTMBHOIO Bo3pencTeust Ha OC B pacyeTe Ha
eavHULY pasmMellaembix oTxoaoB (T, M3) OJ1s1 TeXHOSIOTUIA pasMelLieHnst OTXOA0B, HarnpaBs-
NeHHbIX Ha CHWXeHWe MocTynneHus 3arpssHsowmx sewects B OC, npusegeHbl B Tabnu-
ue 3.2.

Tabnvua 3.2 — MNapamMeTpbl ANsi CpaBHEHMs1 YPOBHSI HEraTUBHOTO Bo3aeiicTeust Ha OC B pacueTe Ha
€OVHMLY pa3MeLLaeMbIX OTXOA0B (T, M°)

MapameTpbl CpaBHEeHUs YPOBHSI Hera-

HasHaueHne TeXHONoru: TUBHOTO Bo3aencTeust Ha OC
Ne nn CHWKeHue NocTynneHus 3a- no KONu4ecTey
no JaHHbLIM MO-
rPASHAIOLLMX BELLECTB AMUCCHUIA 3arpsA3Hs-
HUTOpUHra
IOLLMX BeLlecTs
1 B NOA3eMHble BOAbI, — B NoA3emHbie — NOA3eMHbIX
Heppa BOAbI U Heapa ¢ BOA 1 HeJp
(buNbTPaLNOHHbI-
MU U OpEeHaXKHbIMU
BOAaMun
2 B NOBEPXHOCTHbIE BOAbl, |— B MOBEPXHOCTHbIE [—
nou4Bbl BOAHbIE€ O6BHEKTLI M | NOBEPXHOCT-
MouYBbl C AOXAE- HbIX BOA U MOYB
BbIMMU U TanbIMU
BOAaMu

88



UTC 17-2016

HasHauyeHue TexHonoruu:

MNapameTpbl CpaBHEHNs YPOBHSI Hera-
TUBHOrO Bo3aeicTeus Ha OC

Ne nn CHWKEHMNe NOCTYNNEeHus 3a- no KONNYecTay

no AaHHbIM MO-
rpsA3HAIOLMX BELLeCTB AMUCCUI 3arpaA3HS-
HUTOpUHra
IOWMX BELLECTB
3 B aTMOC(epHbIil BO3AYX |— B aTMOChepHbin |—
BO37yX C BbIGPO- aTmocdepHoro
camu BO3gyxa

OueHka ypOBHSI HEraTUBHOTO BO34ENCTBUS TEXHONOMWIA, NPpUMeHsieMbIx npu obpatle-

HUM C OpeHaXHbLIMW, (OUIILTPALMOHHBIMY, JIMBHEBLIMWA U TanbiMW BOJamM, NPOBOAUTCS C

npuMeHeHnem cnenyrowmnx nokasareneii:

- 06bem 06p33038HM$| ApPeHaXHbIX, d)MJ'IpraLII/IOHHbIX, JNIBHEBbLIX U TanbIX BOA,

- KOHUEHTpauus (M Macca) 3arpsisHSIOLLMX BELLLECTB A0 OYUCTKY;

- KOHUEHTpaums (MNn Macca) 3arpsi3HAIOLLMX BELLECTB NOCNe OUNUCTKY;

- HanpaBsneHue copoca ApeHaXHLIX, PUNLTPALMOHHBLIX, SIMBHEBbLIX U TanbIX BOA.

OueHka ypOBHSI HEraTMBHOIO BO34EMCTBUS TEXHOMOMWA, NPpUMEHsieMbIx npu obpate-

HUM ¢ Bbibpocamy B aTMOCKEPHBIN BO3AYX NPOBOAUTCS C NPUMEHEeHWEeM Criefylowmx noka-

3aTtenen:

- Macca BbIGpOCOB 3arpsA3HSIIOLLMX BELLECTB;

- KOHUEHTpaums (MNn Macca) 3arpsisHsIlOLLMX BELLECTB 10 OUUCTKK;

- KOHLIEHTpaums (MU Macca) 3arpsi3HsIioLLMX BELECTB MOCsie OUYNCTKM.

Mpu oueHke ypoBHA HeratueHoro Bo3aeincTaua OPO Ha OC Heo6XxoanMO yunThiBaTh:

- pacnonioxeHne OPO (Ha oOLueit Npov3BOACTBEHHON TEppPUTOPUM WK Ha creuuanu-

3MPOBAHHON TepPUTOPUW, BbIOENIEHHON OISl PAsMEeLLEeHUs! OTXOLOB WM PACTOSIOKEHHON OT-

AerbHO OT NPO4YUX NMPOU3BOACTBEHHBLIX 0O BLEKTOB);

- NMMTONOrMYeCcKUiA COCTaB PyHTOB, 3aneraiowmx B ocHoBaHun OPO (ans OPO, pac-

MOMOXEHHbIX HA 3eMHON NOBEPXHOCTH);

- NINTONOrMYECKUiA COCTaB nnacra-konsekropa, 6ygepHoro BOAOHOCHOIO ropu3oHTa,

BOLOYNOPHbIX MOPOA, (ANA CUCTEM NOA3EMHOMO 3aXOPOHEHUS XUOKUX OTXOAO0B);

- CTPYKTYpbl 3€MHOIN KOPbI, K KOTOpbIM npuypoueHsl OPO (nnatcopma, kpaesown npo-

b, MexropHas BnaguHa);

- CBOICTBA pa3Mell|aeMbix OTX0A0B (COCTaB OTXOAOB, PACTBOPMMOCTL B BOAE KOMIO-

HEHTOB, BXOASILLMX B COCTaB OTXOA0B U UX OMacHble CBOWCTBA);

- KOMMOHEHTHbI COCTaB pa3mMellaeMbiX OTX0A0B.
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Mpn paccmoTpeHun dmamuecknx aktopos Bo3aeicTemst Ha OC nNpu pasmeLleHnm oT-
X0[0B (LyMm, 3anax, 35ieKTpoMarHUTHbIe W TenoBble BO3AENCTBUS) OLEHNBaeTCS:

- ypoBeHb Bo3feicTeus Ha OC B pacyeTe Ha TOHHY pa3melLiaeMbiX OTXOAO0B;

- XapaKTep BO30eCTBUSl, MOCTOSIHHbLIN UM NepeMeHHbIiA.

Mpu oueHKe ypOBHSA HEraTMBHOIO BO3JENCTBUS YyYUTLIBAeTCA Xapakrep NoCneacTBuin
Bospgeicteusi Ha OC. [lonrocpoyHble HeobGpaTuMbie BO3OEWCTBUSI paccMaTpUBAOTCA Kak
HaHocswwme Bonblunii Bpep OC, Yem KpaTKOCPOYHLIE U 0DpaTUMBbIE.

OcCHOBHbIM YCrOBUEM OTHeceHust TexHonorum k HOT B cooTBeTCTBUM ¢ Kputeprem 1
SIBNAETCA NOoTeHUManbHas BO3MOXHOCTb CHWDKEHUs1 HeraTuBHOro Bosgenctans Ha OC nocne
BHeApeHUs paccMaTpvBaeMon TeXHOOrMN pa3MeLLeHNst OTXOO0B.

PesynbTaToM OLIEHKM TEXHONOrMiA No Kputepuio 1 sIBfisieTCsi NepeYeHb TEXHOMOoMiA,
npuMeHsieMbIX npu obycTtporcTse, akcnnyataumu u 3akpbituin OPO, n obecneuunsarowmx

npegoTBpaLleHne Unn CHUXeHNe HeraTueHoro BosaencTams Ha OC.

3.3 PaccmoTtpeHue kputepus 3 «lpumeHeHue pecypco- u
3HeprocbeperarLUX METOAOBY

WpeHTudmkaums corrmacHo kputepuio 3 «lpumeHeHue pecypco- u aHeprocteperato-
LMX METoO0B» OCYLLECTBNAETCS 0519 NepedHsi TeXHONorin, BHeapeHHbix B Poccuiickon de-
aepauuu, obecrneumBaloLLnX CHKEHe HeraTuBHOro BosaecTeus Ha OC.

Llenbio oueHKn TexHonomin Ha npegmeT NpUMeHeHWUsi pecypco- u 3Heprocbeperato-
LLIX METOA0B ABIISIETCS BbiSABIEHWE TEXHONOMA pa3MeLLeHusi OTXOLOB XapaKTepusyioLmxcs
MEHbLLMMY 3aTpaTamy SHeprun 1 pecypcos.

OueHKa TexHONMoruiAi Ha npeamMeT NPUMEHEHUsI pecypco- U aHeprocbeperatowmx Me-
TO[OB NPOBOAWTCH Ha OCHOBaHUM cBeAeHui 06 yaensHom pacxope (Ha 1 1 nrm 1 M3) pas-
MeLLaeMbIX OTXOA0B):

- MaTepuarnbHbIX PeCypCoB;

- TOMNuBa;

- MPOYMX SHEPreTUYECKNX PECYPCOB.

PesynbTaToM OLGHKM TEXHOMNOrWil Mo KpMTEpuio 3 SIBNAETCA MepeyeHb TEXHONOorvi
pasmellieHnss OTX0A0B BHeApeHHbix B Poccuiickolt ®epepauum, obecneunsalownx CHUKEHNe
HeraTueHoro BosaencTeua Ha OC 1 xapaKTepuaylLMUXCsl MeHbLIMMKW 3aTpaTaMmn 3Heprum u

pecypcos.
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3.4 PaccmoTtpeHue kputepus 4 «lMepuog BHeapeHna HOT»

WpeHtudmkauus cornacHo kputepwuio 4 «lMepuop, BHeapennss HOT» ocywecTenseTcs
[N NepeyHs TexHonormin, obecneunBalounx CHWKEHWE HeraTuBHOro BosaeicTeusi Ha OC u
XapaKTepu3yLMXCsl MEHbLLUMMW 3aTpaTaMy 3Heprum 1 pecypcos.

OueHka nepuopna BHegpeHust HOT npoBoautcst Anisi onpegeneHnst cpoka, 3a KoTophblii
MoxeT 6biTb BHeapeHa HAT, v ans BoisieneHuss HAT ¢ HAaMMEeHbLUMM NEepUMoaOM BHEZPEHUS.

PesynbTaTtom OueHKM TEXHOMOMMA No kputepuio 4 siBnsieTcs nepedveHb HAOT, umeto-

WX MeHblwne nepunoabl BHeapeHust OTHOCUTENIbHO aHaJTOMM4YHbIX TEXHONorin.

3.5 PaccmoTpeHue Kkputepus 2 « dkoHoMuueckan 3hpeKTUBHOCTL
BHeApeHUNA U akcnnyaTauum HOT»

NpeHTucbukaums cornacHo Kputepuio 2 «OKoHOMUYecKkasi 3(PeKTMBHOCTL BHepEHMsI
n akcnnyatauum HOT» ocywecTBnsieTcs A nepeyHs TeXHoNormn, cchopMmpoBaHHOro npu
paccMOTPEHUU KpUTEpMEB JOCTUXEHMS Lieneil oxpaHbl OKpyxaiowen cpeasl 1, 3-5.

Llenbio OLieHkn 3KOHOMUYECKO 3pdEeKTMBHOCTM BHeApeHus wn akcnnyataumm HOT
SIBMIAETCA BbIIBTIEHME TEXHOSIOMWIA pasMeLLeHUsl OTXOAO0B, BHeApPeHWe 1 aKcnsyaTauus KoTo-
pbIX SIBMISIOTCS MeHee 3aTpaTHbIMU 6e3 ywepba ana OC.

OueHka akoHoMuYecKkon adpdpeKTMBHOCTM BHeApeHust u akcniyaTtauum HAT npoBo-
AMTCA HA OCHOBaHWM MHAOPMauuy 06 3KOHOMWYECKMX MokasaTesisiX pa3MeLLeHusi OTXO0B,
MONy4YeHHON B pesynbTaTte aHKeTUPOBaHWSA OpraHu3auui, skcnnyaTtupytowmx OPO, u opra-
HV3aLMiA, OCYLLECTBNSIOWMNX Pa3paboTKy TEeXHONMOrMYeckux npoleccoB, METOZOB U CMOCO-
60B, NPOM3BOACTBO U peanu3auuio maTepuanos u 060pynoBaHuUs, UCMONb3YeMbIX Aflsi pas-
MeLlleHnsA OTX0O0B, B Ka4yeCTBe KOTOPbIX paCcCMaTpUBaOTCA:

- KanuTaneHble 3atpatbl Ha cTpoutenbcTBo OPO (C ykazaHuem roga, B COOTBETCTBUU
C LieHaM1 KOTOpOro nNpov3BeaeH pacyeT 3aTpar);

- KanuTasnbHble 3aTpaTbl HA BBOA 0ObekTa B 3KChyaTaumio (C ykasaHvueM roga, B Co-
OTBETCTBUM C LieHaMM KOTOPOro NPOM3BEAEH pacyeT 3aTpar);

- 9KCMNyaTauMoHHble 3aTpaThl B LiEHaX TeKyLLero roaa;

- cebecTonmocTb pasmerleHms 1 7 unum 1 me OTXOZO0B B TeKyLLEeM rnepvoae.

Mpu Hanuunm cBefeHWA O LeHax 1 3aTpaTax Ha BHeOpPeHWEe KOHKPETHbIX TexHonorui
(TexHomormyeckux npoweccos, obopynoBaHusi, CPEACcTB, MaTepuanos) NPOBOAWUTCS UX CpaB-
HWUTEsIbHas OLeHKa.

[ins KOppeKTHOro cpaBHEHWUSI SKOHOMUYECKMX MokasaTenei NMpPoU3BOAUTCH UX WHOEK-

caums B LieHbl TeKyLlero roga ¢ UCrnofb30BaHUEM WUHOEKCOB U3MEHEHWNS CMETHON CTOMMOCTH
91



UTC 17-2016

MPOEKTHbIX, U3bICKATENbCKUX, CTPOUTESIbHO-MOHTAXHbIX paboT n nyckoHanago4yHbix paboT
(671-1771).

Mpu oueHke 3KOHOMUYECKUX MOKa3aTere TeXHONOMM pa3MeLLeHUsl OTXOA0B YYUTbI-
BaloTCA cneaytowme hakrophbl, BNusiiowme Ha ce6ecToMmMoCTb pasmelleHns 0TXO[0B:

- supg OPO;

- mowHocTb OPO;

- nnowaab OPO;

- CBOWCTBA pasmeLlaembiXx 0TXOOO0B (COCTaB OTXOAOB, paCTBOPUMOCTL B BOAE KOMMO-
HEHTOB, BXOASILLMX B COCTaB OTXOAOB U UX ONacHbLIe CBOMCTBA);

- ucnones3osaHue ans crpoutensctBa OPO uMCKyCCTBEHHbIX BbipaboTok unu ecte-
CTBEHHbIX BLIEMOK;

- KnuMaTnyeckue ycnosus pacnonoxeHus OPO;

- ocobble npupopgHbie ycnosusi pacrnonoxeHua OPO (kapcToBbie nNopoabl, Npocafoy-
Hble nopogbl, 60510TO, Nepuoauyeckoe 3aTonsieHne NoBepPXHOCTHLIMU BOdaMWU, nepuoguye-
CKoe NoAToNMeHne NoA3eMHbIMA BOAAMM, Wenbd), MHOroNeTHNAS MepanoTa).

Ycnosvem Beibopa TexHONoOrMM pasmelueHuss oTxofdoB B kadectse HAT B cooTseT-
CTBMMU C KpuTepuem 2 sIBNSIeTCA OTHOCUTESIbHO HU3KWUIA Auanas3oH 3aTpaT Ha pa3MelleHue
eauHuLLl oTxoaos (1 T unu 1 Ma) npu npvemsieMom yposHe Bo3sgeiicteus Ha OC.

Pe3yﬂbTaTOM OLeHKn TEeXHomnorun no KpI/ITepI/IIOZ ABNAETCA nepeyeHb Hauny4unx
OOCTYMHBIX TEXHOOMMA pasmelleHnsi OTXOAO0B, T. €. TeXHOMOMMn, COOTBETCTBYIOLLUMX KpUTe-
pusiMm JOCTMXEHUs Lenein oxpaHbl OC:

- BHeapeHHbIx B Poccwitckoin denepaumm Ha asyx n 6onee OPO;

- obecneunBaLLmX CHMKEHWE HeraTMBHOro Bo3aelicTeus Ha OC;

- XapaKkTepuayoLMXCA MEHbLUMMK 3aTpaTamyM 3HepruM M pPecypcoB OTHOCUTESILHO
aHanorM4yHbIX TeXHOSIOMMIA;

- XapaKTepu3yLLUXCA MEHbLUMMA NepuogaMu BHEAPEHWUsI OTHOCUTENbHO aHarory-
HbIX TEXHOJIOrUiA;

- UMelLLMX OOCTYMHY CTOMMOCTb PasMeLLeHUst eUHULILI OTXOA0B.

Pe3ynbTatoM pacCMOTPEeHWUsi TEeXHOSIOMMA C NPUMEHEHMEM KPUTEpPUEB [OCTUKEHUs
Lenei oxpaHbl OKpyXatoliein cpeabl ANA onpeaeneHns Haunydllein AoCTYNHON TeXHONoMmu,
0603HauYeHHbLIX HOpMaTUBHLIMKM NpaBoBbiMKM aktamu [1], [3], [8], [9], sBnsieTcsi nepeyeHb
HaUNy4LMX LOCTYMHBLIX TEXHOMOMIA pa3melLeHNst OTXOA0B, NPenCcTaBNeHHbli B pa3gene 4.

Mpu Hanumuum 0co6oro MHEHUs Mo onpegeneHvuio TexHonormm B kayectse HAT,
He noaaepXxusaeMoro Bcemu uneHamu TPIM, Takaa TexHonorust MoxeT GbiTb onpeperneHa B

kayectBe HOT m BknioveHa B HacTosilmin cnpaBsoyHuk HOT. BknioyeHne Takoin TexXHONorum
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CONPOBOXAAeTCA crneuuanbHbiIMU yka3aHusiMM Ha 0cob0e MHEeHMe M J0nycKaeTcs npu co-
6noaeHuK cneayroLwmnx YCroBui:

- B OCHOBe 0cO000ro MHeHWs nexaTt AaHHble, KoTopbiMu pacnonaraet TPl v cdene-
panbHbIA OpraH UCMONHUTENLHOW BIACTU, OTBETCTBEHHbIN 32 pa3paboTky nHGOPMaLUMOHHO-
TeXHM4EeCKUX crnpaso4HukoB HOT, HA MOMEHT NOAroTOBKU BLIBOAOB OTHocUTenbHO HAT;

- 3avHTepecoBaHHbIMM yneHamu TPIT npepctaBneHbl 060CHOBaHHbie A0BOALI ANS
BKIIOYEHUs1 TexHonorun B nepedeHs HAT. [oBoabl sIBNSOTCA 0OOCHOBAHHLIMU, €CAU OHU
noaTBepXaeHbl TeXHUYECKUMU, SKOHOMUYECKUMM OAHHBbIMM, AAHHbIMU O BO3AEUCTBUMA Ha
pasnuuHble KoMnoHeHTel OC, COOTBETCTBMEM TEXHOSIOMMWU ONpeaesrieHnI0o  TepMuHa
«Hauny4lasi AOCTyrMHas TexXHONnorvsi» u kputepusim onpenenenuss HAT, ykaszaHHbiMu B Pe-

aepanbHom 3akoHe oT 10 siHBapsi 2002 r. Ne 7-®3 «O6 oxpaHe okpyxatowei cpeabi» ([1])-

Pasgen 4. Hauvny4uune AOCTyNHbIe TEXHONONMM pa3mMmelleHuns

oTX0A0B

B HacTosileM pazgene npencTaBneH nepevyeHb Haumnyulimx AOCTYMHbLIX TEeXHONOMIA,
MOAFOTOB/IEHHBIN B pe3ynbTaTe OLEeHKU TEeXHOJSIOMMIA, MPYMEHSIEMbIX NPY Pa3MeLLLeHUM OTXO-
[0B, COrnacHoO MeToanke, OoNUCaHHoOW B pasgene 3.

OueHka TeXHONOrMA OCYLLECTBMEHa NO OAHHBIM aHKETUPOBAHUSI OpPraHU3auuiA, ocy-
LLIeCTBNALWMX pa3paboTKky TexHonormi n o60pynoBaHvs Ans pasMeLLeHnst OTXo40B, U Op-
raHM3auuin, OCyLLeCTBIAIOWMX OeATENbLHOCTb Mo pa3meLyeHuio otxonos B Poccuiickoin de-
Aepaumm.

CBopHble pesynbTaThl aHKeTUPOBaHWS, MO KOTOPLIM MOArOTOBfeH pasgen 4 npeg-

cTaBneHbl B Tabnuue 4.1.

Tabnuua 4.1 — KonuyecTeo aHKeT, NOCTYNMBLUUX B 06paboTky

HasHaueHune
Buagbl OPO KonuyecTtBo aHkeT
OPO
Ob6bekThI I. O6beKTLI XpaHeHUsi 0TXoao0B Ao6bIuKM 1 oboralLeHns 28 54
XpaHeHus NpUPOAHbLIX pecypcos
0TX000B - OTBasibl OTX0A0B A00bLIMN NOMEe3HbIX MCKONaeMbIX

- 0TBasnbl 0TX00B 06GoraleHusi None3HbIX Mckonaembix

- XpaHunuwa, npegHa3HavyeHHbIe 15 XpaHeHUs1 OTXO[0B 16
[o6bIun n/unu oboralLeHns NonesHbIX UCKOMaeMbIX, Kpome

oTBanos
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HasHaueHue

OFO Bugbe OPO Konunuectso aHkeT

Il. O6bekTEI XxpaHeHust oTxonoB, obpasytowmxcs B obpaba- 26
ThbiBAOLWMX U UHBIX NPOU3BOACTBaX
- OTBasbl 0TX0A0B 06pabaThiBaOWMX NPOM3BOACTB
- OTBallbl OTXOA0B NPON3BOACTBA 3NEKTPO3HEeprvM 1 napa
- XpaHUnuLLa, npegHa3Ha4YeHHbIe ANS XPaHEeHUs! OTXOZ0B 13
o6pabaTbiBaloLyx NPOU3BOACTB, KPOME OTBaroB
- XpaHunuLya, npegHasHauYeHHbIe ANsl XpaHEHWUs1 OTXOA0B 9
Npov3BOACTBA SEKTPO3HEPIn 1 napa, KpoMe OTBasIoB

ObbekTbl lll. O6bekTLI 3aXO0pOHeHUs1 0TX0A0B AobLiBaoLWmX, 0Opa- 36 79

3axopoHe- | 6aTbiBAOWMX U HLIX MPOVN3BOACTB

HWUS OTXOAOB |- MONUIOHbI NMPUNOBEPXHOCTHOIO 3aXOPOHEHUs1 NPOU3BOA- 29

CTBEHHbIX OTXO40B

= CUCTeMbl NOA3EMHOIo 3aXOPOHEHUA XXUOKUX U paXXmkeH-

HbIX OTXOO0B:

= CUCTeMbl NOA3EeMHOIo 3aXOPOHEHUA XXUOKUX U PaXMKeH- 6

HbIX OTXOA0B, NPK 3aXOPOHEeHUN B NNacT-KONNeKTop

- CUCTE@MbI MOA3EMHOIO 3aXOPOHEHUS! KUOKUX U Pa3KIDKEeH- 1

HbIX OTXOA0B, NP 3aXOPOHEHU B NOA3EMHbIA pe3epByap

- CUCTEeMbI MOA3EMHOIO 3aXOPOHEeHUs TBEPAbIX U OTBEp- 0

XOeHHbIX OTXO[0B

IV. O6beKTbl 3aXOPOHEHUs1 TBEPAbIX KOMMYHAITbHbIX OTXO- 43

[0B

- 00beKThI 3aXOpPOHEeHUA TBepAbIX KOMMYHallbHbIX OTXO0O0B 43

Haunyuwme [oCTynHble TEXHOMNOMW, BbiSIBNEHHbIe nNpu 06paboTke aHKeT U NPUMEHSs-
emble B Poccuiickoin ®epepaumm npu oBycTpoiicTBe, akcnnyaTauuu, 3akpeitun OPO, npu
KOHTpOne cocTosiHuA cuctem obyctpoiictea OPO 1 TexHomormin pa3MeLleHns OTXOA0B, Npu
MOHMWTOPUHIe COCTOsIHMA U 3arpsiaHeHus OC Ha TeppuTtopusix OPO 1 B npegenax Ux Bo3aeit-

cteust Ha OC, npepncrasneHsbl B Tabnvue 4.2.
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Tabnuua 4.2 — Hauvnyuwime pocTynHbIe TEXHONOMMM, BbiSIBNEHHbIE Npy 06paboTke aHKeT U npuMeHsiemble B Poccuiickoin ®eaepavuimm npu

o6ycTpoiicTee, akcnnyartauuu, 3akpbitu OPO, npu KOHTpone cocTosiHus cuctem obyctporictea OPO 1 TexHONOrMin pasmeLLeHns 0TXOA0B, Npu

MOHMTOPUHre cocTosiHus 1 3arpsisHeHns OC Ha TeppuTopusix OPO u B npeaenax ux sosaeictaus Ha OC

Haunyuwwe goctynHele TexHonorumn (HOT), BuisiBneHHbIE npu 06paboTke aHkeT

HAT npn MmoHu-

HAOT npu akcnnyataum OPO HAT npu kok- | TopuHre cocTo-
TPpOJie COCTO- | SIHWSI W 3arpa3-
HAT npy HAT npyn HAT npu 06- HOT | sHms cuctem | Hewns OC Ha
obyctpon | HAT npu nogro- | HOT npwm paweHum ¢ HAOT npm 06- npu 3a- | 0BycTpoiicTea | TeppuTopmsix
Bugsl OPO CTPOA- | TpaHcnop- | TOBKe OT- | pasme- | (PUILTPALMOH- | palLEeHMM C kpbran | OPOMTex- | OPO u B npe-
cTse TUPOBKE OT- | XOAOB K | LEHWX | HbiMW, ApeHax- | Bbibpocamu B OPO | Honorwit pas- | penax ux so3-
OPO X0a0B pa3ame- | OTXOAOB | HbIMW, NUBHe- | aTmocdepy (HOT,) | Mewenws or- | peiicrams wa
(HOTe6) (HOT+x) wennio | (HOTpo) | BbIMM Bogamu | (HOTomuer) xo08 (HAT) oc
(HATrog) (HATomon) (HOTW)
I. OBbekTbl XpaHeHns oTxonoB A06bIuM 1 oboralleHnsi NPUPOAHLIX PECYPCOB
- OTBasbl OTXOA0B H/p H/A, H/g HOTro_H H/A H/A H/p H/O H/Q
[o6bI4M NonesHbIX 1
MCKoMnaeMbIx
- OTBanbl 0TX0A0B HATos n H/O H/o H/O H/o H/A, H/A H/O H/o
oboralueHus nones- 31
HbIX UCKONaeMbIX HOTos n
32
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Haunyuwume pgoctynHele TexHonorun (HAT), BeisiBneHHbIe npu 06paboTke aHkeT

HAT npu MoHu-

HOT npw akcnnyatauun OPO HAT npu kok- | TopuHre cocTo-
Tpone cocTo- | siHus 1 3arpsis-
HAT npvl HAT npw HAT npw oG- HOT | siHus cnctem | Hewus OC Ha
S OPO o:’/:;c-m TH,D,T npu noaro- | HAT npwn palieHuu ¢ HAT npu 06- npw 3a- obycTpoiicTea | TeppUTOpHSIX
paHcrop- | ToBke OT- | pasme- | (PUNBTPALMOH- | paLLeHUH C kpwiTan | OPO mTex- | OPO s npe-
cTBe TUPOBKE OT- | XOAOB K | LUEHWM | HbIMW, ApeHaX- | Beibpocamm B OPO | Hororwii pas- | menax wx sos-
OPO XoOoB pasme- | OTXOAOB | HbIMW, IMBHE- | aTtmocdepy (HOT.) | Mewenws or- |  peiictaus Ha
(HOT.6) (HOT+p) wennio | (HOTpo) | BbiMK Bogamn | (HOTomwisr) xono8 (HOTY) oc
(HOTron) (HOTomon) (HOTw)
- XpaHunuwia, npea- | HATos n H/O H/O H/g HOTomopt H/A H/A H/A H/n
Ha3Ha4YeHHble s 31
XpaHeHus 0TX0O0B HOTos n
po6biun n/mnu obo- 32
rawieHus nonesHbix | HOTos
NCKONaeMbIX, Kpome 33
OTBanos
Il. O6bekTbI XxpaHeHns oTxoAoB, oGpasyowmxcsl B 06pabaTbiBaowWwmx U MHBIX NPOM3BOACTBAX
- OTBanbl 0TXOA0B H/p H/n H/p, H/n H/a H/A H/p H/p H/a
obpabaTbiBaowmx
npou3BoacTs
- OTBarbLl 0TX0A0B H/p H/n H/p, H/n H/a H/A H/p H/p H/a

npoun3BoacTBa 3NeK-

TPO3HeprvK U napa

9102-L1 O1U
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Bugbl OPO

Haunyuwwe gocrynHble TexHonoruv (HOT), BbisiBneHHbIe Npn o6paboTke aHkeT

HAT npu
obycTpoi
CTpOW-
cTBe
OoPO
(HATee)

HAT npu akcnnyataumm OPO

HAT npu
TpaHcnop-
THpOBKE OT-
p(o)i(o]:]
(HAT+)

HAT npu
noaro-
TOBKE OT-
X0A0B K
pasme-
LLIeHWIO
(HOTron)

HAOT npun
paswve-
LeHnn

oTX0A0B

(HATxo)

HAOT npw 06-
palieHuu c
cunbTpauUmoH-
HbIMW, ApEeHaX-
HbIMU, TMBHE-
BbIMM BOAAMM
(HaTomon)

HAT npu 06-
paiieHum ¢
BbIGpocamu B
aTmocdepy
(HOTomuir)

HOT
npw 3a-
KpbITWK

OPO
(HOT)

HAT npu koH-
Tpone cocro-
SIHNSA CMCTEM
obycTpoiicTea
OPO u Tex-
HOMOrui pas-
MELLIeHMUS OT-
xopoe (HOTy)

HAT npu MoHu-
TOPWUHre COCTO-
SIHWA 1 3arpss-
HeHus OC Ha
TeppuTOpUsIX
OPO u B npe-
Jenax ux Bos-
AencTeuna Ha
oC
(HOTw)

- XpaHunuwia, npea-
Ha3Ha4eHHble Ons
XpaHeHusa oTXoa0B
o6pabaTbiBaroLLmX
NpPOu3BOACTB, KpOMe

oTBaNIOB

HOTos n
31
HOTos
©92
HOTog n
©94
HOTos n
31
HAOTos_n
32
HOTos_y

o1

H/A,

H/A

H/g

HOTomon:

H/g,

HﬂTn

H/g

H/n
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Haunyuwme poctynHele TexHonoruv (HOT), BeisiBnieHHbIe Npn 06paboTke aHkeT

HAT npu MoHu-

HAT npu akcnnyatauum OPO HAT npu kok- | Topukre cocTo-
TpOne COCTo- | SIHMSA W 3arpsia-
HAT npu HAT npu HAT npy oG- HOT | siHwus cnctem | Hewus OC Ha
S OPO OﬁyCT[:OVI HAT npu noaro- | HAT npwn paLieHum ¢ HAT npu 06- npw 3a- oBycTpoiicTea | TeppUTOpHsIX
CTPOW- | TpaHcnop- | TOBKe OT- | pasme- | MNLTPALUOH- | paLleHuu ¢ kpeman | OPO MTex- | OPO v 8 npe-
cTBe TUPOBKE OT- | XOAOB K | LUEHWN | HbIMW, ApeHax- | Beibpocamm B OPO | Honorwit pas- | aenax wx so3-
OPO X0a08B pasme- | OTXOOOB | HbiMK, IMBHE- | aTMocdepy (HOT,) | Mewenus ot- |  pevicTams Ha
(HD.ToG) (H,D,TTP) LeHUo (HnTpo) BbIMU BOAaMU (HD.TOIBI:IEP) X008 (HHTK) ocC
(HOTron) (HOTomon) (HOTw)
- xpaHunvwa, npea- | HOTos v H/O H/n, H/O H/g, H/o H/O H/O H/n
Ha3Ha4eHHble ans o1

XpaHeHUsi OTXOA0B
NPOU3BOACTBA 3rek-
TPO3Hepruum 1 napa,

KpoMme OTBaroB

lll. O6bekTbI 3aXOPOHEHUs 0TX0A0B AobbiBatoLmX, 06pabaTkiBaOLLMX U MHBIX MPOU3BOACTB
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Haunyuwme goctynHble TexHonoruv (HOT), BoisiBneHHbIe Nnpu 06paboTke aHkeT

HAT npu MoHu-

HOT npwu akcnnyataumn OPO HAT npu kok- | TopuHre cocTo-
TpOrie COCTO- | SIHWS M 3arpsi3-
HAOT "p"i HAT npu HAT npw 06- HOT | sHus cuctem | Hewust OC Ha
S PO OZ;::_M TH,[I,T npu nogro- | HOT npwu palieHum ¢ HAOT npw 06- npw 3a- | OByCTpOiiCTBa | TeppUTOpMSX
paHcnop- | ToBKke OT- | pasme- | pUNbTPALMOH- | palieHnmn ¢ kperan | OPOTex- | OPO u s npe-
cree TUPOBKE OT- | XO[OB K | LWEHUM | HbIMW, ApeHax- | Beibpocamu B OPO | Honorwit pas- | aenax wx so3-
o | e | | | e et | )| | s
IEP. xopo. (HOTy) oC
(HOTron) (HOTomon) (HOTw)
- MONUIOHbI MPUNo- HOTos n H/O H/O HOTeo H H/O H/A HOT,1 H/g H/g
BEPXHOCTHOIO 3axo- *91 H)2
poHeHusi nponssoA- | HOTos n
CTBEHHbIX OTXO[0B 32
HATos_n
33
HOTos n
34
HATos_y
o1
HOTos y
02
HAOTos v
03
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Haunyuwwe goctynHble TexHonoruv (HOT), BoisiBNeHHbIe Nnpu o6paboTke aHkeT

HAT npu MoHu-

HOT npwu akcnnyatauun OPO HAT npu kok- | TopuHre cocto-
TpOrie COCTO- | SIHWSA M 3arpsi3-
HOT npvi HAT npw HAT npw 06- HOT | Hus cuctem | Hewms OC Ha
cro || e | o || e [T 1| e o
kpeitun | OPO v Tex- OPO u B npe-
cTee TMPOBKE OT- | XOAOB K | LUEHWN | HbIMW, ApeHax- | Beibpocamu B OPO | Honorwit pas- | nenax wx sos-
OPO xof08 pasme- | OTXOAOB | HbIMW, NMBHe- | aTtmocdepy (HOT.) | Mewenws ot- |  peiicTaus Ha
(HOT.6) (HOT+R) weHuio | (HOTeo) | BbiMM Bogamn | (HOT omwip) xoa08 (HAT) oc
(HATron) (HaTomon) (HOTw)
- CUCTEMbI NOA3eMHO-
ro 3aXOPOHEHWA Xua-
KMX 1 PasMKEHHbIX
oTx000B
- CUCTEeMbI NOA3EeMHO- H/O H/O H/O HAOTro_H H/p, H/A H/n H/n H/g

ro 3aXOPOHeHWs Xuga-
KMX 1 Pas)mKeHHbIX
OTXOZ10B, NPM 3ax0-
POHEHWM B nracT-

KOJIJIEKTOP

ur

9102-L1 O1U
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Haunyuwme goctynHele TexHonoruv (HOT), BbisiBneHHbIe Npu o6paboTke aHkeT

HAT npm akcnnyataumm OPO

HAT npu koH-
Tpone cocTo-

HAT npu MoHu-
TOPUHre CoCTOo-

SIHWS U 3arpsi3-

HAT npvi HAT npw HAT npw 06- HOT | sHus cuctem | Hewust OC Ha
B OPO 02;':;(-)“ TH,[I,T npu nogro- | HOT npu paleHum ¢ HAT npu 06- npv 3a- 0ByCTpOiiCTBa |  TeppUTOPHSX
paHcrop- | TOBKe OT- | pasme- | (PUNBTPALMOH- | paLLeHUu C kperan | OPOTex- | OPO u s npe-
CTBE | TMpOBKE OT- | XOZIOBK | LUEHWM | HbIMW, ApPeHax- | BeIGpocamu B OPO | Honorwii pas- | nenax ux soa-
OPO X0[0B pasme- | OTXOAOB | HbIMW, TMBHE- | aTtmocdepy (HOT.) | Mewenws ot- |  peiicTaus Ha
(HOT.6) (HAT) weHmio | (HOTpo) | BeIMM Bogamn | (HOTomwsr) xono8 (HOTY) oc
(HOTrog) (HOTomon) (HOTw)
- CUCTEeMbI MOA3eMHO- H/O H/n, H/g, HATro H H/n, H/O H/O H/O H/n
ro 3aXOpPOHEHWSA Xuna- ur2
KMX U Pas)mKEHHbIX
OTXO[0B, NPM 3ax0-
pOHEeHWM B NoA3em-
HbIn pe3epByap
- CUCTEMbI NOA3EeMHO- H/p, H/n, H/o H/n H/n H/p, H/pg H/g, H/g,

ro 3aXopoHeHust
TBepAbIX 1 OTBEp-

XOEHHbIX OTX0A0B

IV. O6bekTbl 3aXOpOHEeHUs1 TBepAbIX KOMMYHabHbLIX OTXOA0B

9102-9102-L} O1M
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Haunyuwwue goctynHeie TexHonorin (HAT), BuisiBneHHbIe npu o6paboTke aHket

HAT npu MoHu-

HAOT npu akcnnyaTtauun OPO HAT npu kow- | TopuHre cocro-
Tpone cocTo- | SHWA 1 3arpsi3-
HAT npu HAT npu HAT npw o6- HOT | Hus cuctem | Hewms OC Ha
obycTpoii | HAT npm nogro- | HOT npn | pawenunc | HOT npm 06- npu 3a- | OBYCTpOiiCTBa |  TeppUTOpHsiX
Bugbl OPO M-
CTpOit- | TpaHcnop- | ToBke OT- | pasme- | PUNLTPALMOH- | palleHum ¢ kpwiTan | OPO mTex- | OPO s npe-
CTBE€ | TUPOBKE OT- | XOAOBK | LIEHUN | HbIMK, ApEHax- | BeIGpOcamMm B OPO | Honorwit pas- | Aenax ux Bos-
P -
: 0 X0A0B pasme- | OTXOQOB | HbIMW, NuBHe- | aTmocdepy (HIT,) | mewenus or- | peitcrams Ha
(HOT,6) (HOT+) wenunio | (HOTeo) | BbIMM Bopamn | (HOTomwier) x0808 (HOTK) oc
(HATrop) (HATomon) (HOTw)
- 06bexkTbl 3axopoHe- | HTog H/a HOTnop1 | HATroH| HAOTomont | HOTomuise1 | HATs H/n, H/n
HWSI TBEPAbLIX KOMMY- *31 HOTronz | (i HOTomom HOT.2
HanbHbIX OTXOO0B HOTos_n HOThogs HOTeo 1
*32 (H)2
HOTos_n
*33
HOTos
34
HATos_y
o1
HATos_y

02
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Haunyuwwme goctynHble TexHonorun (HOT), BbisiBneHHbIEe Npu o6paboTke aHkeT

HAT npu

obycTtpoit

Buasl OPO cTpoit-
cTBe
OPO

(HATee)

HAT npm akcnnyatauun OPO

HAOT npu
TpaHcnop-
TUPOBKE OT-
X0[oB
(HOT+)

HAT npu
noaro-
TOBKE OT-
XOA0B K
paswve-
LLEHWIO
(HATron)

HAT npu
pasme-
LEeHUn

0TXOA0B

(HATRo)

HAOT npw 06-
paleHuu ¢
dunbTpaLmnoH-
HBIMW, ApeHax-
HbIMU, NMBHe-
BbIMWA BOAAMMU
(HATomon)

HAT npwm o6-
paLueHuun ¢
BbiGpocamu B
aTmocdepy
(HOT o/muisr)

HAOT
npm 3a-
KpbITUM

OPO
(HOT,)

HAOT npw koH-
Tpone cocTo-
SIHNSA CMCTeM
obycTpoiicTea
OPO u Tex-
Homnorui pas-
MeLLEeHWS OT-
xopoB (HOTy)

HAOT npu MOHuU-
TOPUHre COCTO-
SIHMS 1 3arpss-
HeHust OC Ha
TEepPUTOPUSX
OPO u B npe-
fenax ux Bos-
DeincTBms Ha
oC
(HOTw)

HAT npwn obyctpoiictee OPO: HOTos_nes — HAT npu 0BycTpoiicTe npoTuBotusbTpaumuoHHoro akpaxa, HATos nes — HAT npu o6y-

CTPOiACTBE NPOTUBOGUNLTPaLMOHHO 3aBeckl, HOTos yo — HAT npu o6ycTpoitCTBE YKPErieHns BHELHNX OTKOCOB.

HAT npw skennyartaumm OPO: HOTrop — HAT npu noarotoske oTxof108 k pasmeltenunio, HOTpo vy — HAT npu pasamelyeHnn 0Txoaos

HaBarnom Hacbinbto, HATeo_Hyr — HAT npy pasmeleHnn oTxofo0B, CBsi3aHHbIX ¢ A06biveil HedTn v rasa, HAT oson — HAT npu o6pa-

LLeHUn C OMITbTPALIMOHHBIMK, iPEHAXHBIMU, NBHEBLIMW Bogamu, HAT omwise — HAT npu o6pawenuu ¢ suibpocamm B atmocdepy.

HAOT npu 3akpbitum OPO: HATrog — HAT npu 3akpbiTum o6bekTa pasmeLLeHmns OTXOA0B. H/o — ans onpepenexuns HAT HepocTaTtouHo

AaHHbIX, NONY4YEeHHbIX N0 pe3ynbTaTtaMm aHKeTUPOBaHUA.
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4.1 Haunyuwme gocTynHbie TEXHONOIrMKU Npu 06ycTpoucTBe

ob6bekToB pa3melleHmsa oTxonos

OcHoBHble cnocoGbl 06ycTpoiicTBa pasnuuHbix Bugos OPO, npumeHsiemblie B Poccuin-
ckoii Pepepaumun, NnpeacTaBneHsl B pasgerne 2.

HAOT, npumeHsiembie npu obyctpoiictBe OPO, BbisiBNeHLI Ha OCHOBaHWM 0bpaboTku
CBe[ieHWi1, NpeAcTaBneHHbIX B aHkeTax (Tabnuua 4.1), ¢ Mcnonb3oBaHMEM METOAMKM onpe-
nenenunst HOT, onucanHoi B pasgene 3.

Mo cocTosiHMio Ha 25 okTsibps 2016 r. npu o6ycTporictee OPO BuiseneHsl HAT ans
crnegylowmx cuctem obycTponcTea: NPOTMBOMUITLTPALMOHHBIX 3KPaHOB, NPOTUBOGUNLTPa-
LIMOHHbIX 3aBeC, YKpEensieHWsi OTKOCOB.

Mpy HanuuuM OOCTATOYHOrO KONMYECTBA CBeAeHun, Ansa kaxaoro cnocoba o6ycTpoit-

ctea OPO, ykasaHHoro B Tabnuue 2.1, MoryT GbiTb BbisiBfieHbl gonosnHuTenbHbie HAT.

4.1.1 Havny4wme gOCTYynHbIe T@XHONOrMM Npu 06ycTponcTee

NPOTUBOMUNLTPALMOHHBIX IKPAHOB

K Havny4lwmmM JOCTYNHbIM T@XHONOMMAM YCTPOMCTBA NPOTUBOMMIBTPALMOHHBIX 3Kpa-
HOB 06EKTOB pa3MeLLeHNsl OTXOA0B OTHOCSITCH:

- HATo5_nea1 — NpOTMBOMWILTPALMOHHBIA 3KPaH M3 MMUHUCTBIX FPYHTOB;

- HOTos_nes2 — NpOTMBOMUNLTPALMOHHBIA 3KpaH M3 KOMOGMHALMKM NPUPOAHBIX U UC-
KYCCTBEHHbIX MaTepvasnos C rMapousonupyioyM crioeM us reomembpaHsl;

- HOTos ness — NPOTMBOMUNLTPALMOHHBIN 3KpaH U3 KOMBMHaLMKM NPUPOAHBLIX U UC-
KYCCTBEHHbIX MaTepuasnios C rujpousonivpyiounM crioeMm u3 6eHTOHMTOBLIX MATOB;

- HOTos ness — NPOTMBOMUNLTPALMOHHBIA 3KPaH U3 KOMOMHALMKM NPUPOAHBLIX U UC-
KYCCTBEHHbIX MaTepuanos Ha ocHose beToHa.

HOTos_nes1- MpoTMBOUNLTPALMOHHDBIA 3KPaH U3 FMUHUCTLIX FPYHTOB

Kpamkoe onucaHue mexHonoauu. YKnaabiBaeTcsi NpoTUBOMUNLTPALIMOHHBIA SKpaH U3
NPUPOAHLIX MMHUCTBLIX (MM PaBHOLEHHBIX FAMHUCTEIM) cnaGonpoHuLaeMbiXx mMaTepuaros
TonwmHo He MeHee 0,5M wu ¢ koacbduumeHTom unbTpaumm He Gonee 107 mlc
(0,0086 m/cyT). MNUHUCTBIA 3KpaH yKnaabiBaeTCA C YNOTHEHMEM He MeHee YeM B [iBa criost
(MuHMManbHas TonwwmHa opHoro cnosi — 0,25 m). MpoTuBOMUNBLTPALMOHHLIE CBOMCTBA

3KpaHa AOJNKHbl COXPaHATLCA Ha BCeW nnowanu ydacTka.
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BmecTo cneuvarnbHO CO3[0aBaemMoro rIMHUCTOrO MPOTUBOMUIILTPALIMOHHOIO 3KpaHa
MOXeT GblTb WUCMONb30BaH eCTeCTBEHHbIN reoriorndeckuin 6apbep. Meonornyeckum Gapbe-
pOM Ha3bIBAETCH €CTeCTBEHHOE FPYHTOBOE OCHOBaHWE, PacrofiOKEHHOE HWKe NilaHUPOBOY-
HOWM OTMETKM yyacTka 3aXOpPOHEHWUsi OTXOOB, KOTopoe 06iagaeT CBOWCTBAMU 1 pasmepamm,
[OCTaTOUHbIMK ONS NPensTCTBUSi pacnpoCTPaHeHUs1 3arpsi3HAIOLMX BeLllecTB B IPyHTOBOW
cpefe, B 4acTHOCTY, koadhchuumeHToM cuneTpaummn He Gonee 1077 mic (0,0086 micyT) n
MOLLIHOCTLIO He MeHee 1 M. [Mpy 3TOM TIMHUCTBLIE TPYHTLI, Craralolyme reonormyeckuin 6apb-
ep, HeobxoaAMMO yMOTHUTL — Anis obecneyeHns 6ecnpensiTCTBEHHOrO nNpoesaa TeXHWKU B
nepvog CTpouTenbLCTaa.

Okornozuyeckue rpeumyujecmea:

- BbICOKas yCTOI‘/'NVIBOCTb K MeXaHU4eCKMM N XUMU4YeCKUM BOS}J,GVICTBVIHM;

- BblCOKast Sd)d)eKTVIBHOCTb npepoTspalleHna npocavyMBaHnsa d)I/IHpraLIMOHHbIX BOA B
noasemMHble BOAbI;

- CMOCOBHOCTL K (DU3UKO-XMMUYECKON copbumn 3arpsisHuTenei;

- CMOCOBHOCTL K «Camo3aneyvMBaHnio» [edeKToB (TPELWH 1 T. 1n.).

OKoHOMUuYecKue npeuMywecmea:

- HU3Kasi CTOMMOCTb MaTepuarsoB Npu UX HanuuMmu Ha obbekTe pasmelleHVs1 OTXO/0B,
YTO CYLLECTBEHHO YMEHbLUAET KanuTasibHble 3aTpaTkl Ha COOpY)KeHWe 3KpaHa;

- [JONTOBEYHOCTb 3KpaHa — yMeHbLLAeTCsl CPOK OKYNaemMoCT/ TeXHONOMW BCrieicTBue
CHWXKeHNs aMOpTU3aLUMOHHBIX 3aTpaT Ha ee BHeapeHue.

Pecypco- u aHepzocbepezarowue npeumyuwiecmea. He BbisiBNEHbI.

lNpumeHeHue @ 0cobbix NPUPOOHBIX ycnoeusix. Bo3aMOXHOCTb NPpUMEHeHWs! B YCIIOBUSIX
CUIbHO NpOMEpP3alLWMX rPYHTOB TpebyeT crneumansHoro 06ocHoBaHUs (M3-3a pUCKa BO3HMK-
HOBEHMS1 MOPO300OMHbLIX TPELLWH, TPELUMH B pesysibTaTe LMKIIOB MHTEHCMBHOIO npomep3aa-
Husi — oTTanBaHus). Talke HeobxoaMmo crneumansHoe 060CHOBaHWe Npu NPUMEHEeHUU Tex-
HOIOMUK B YCIOBUSIX 3aCYLLNIMBOIO UMW OYeHb BIIAXHOMO Knvmara (M3-3a pucka BO3HWKHOBE-
HVsi TpewuH B pesynbTaTe LUKIIOB HabyxaHus — ycafku, nepeyBnaXHEeHWs — BbICyLLUUBa-
HUs).

OzpaHuyeHusi Ornsi eHeOpPeHUs U UCoNnb308aHusi mexHonozauu. OCHOBHLIM OrpaHuye-
HVEeM SIBNSieTCH HeoBXOAMMOCTb HanMYMsl JOCTaTO4HbIX 06 EMOB MECTHLIX NPUPOAHLIX M-
HWUCTBIX MatepuanoB ¢ HeobxoanMbIMU XapakTepucTukamu. B crnyyae OTCYTCTBUSI MECTHbIX
MWHUCTBIX MaTepuanos HeOGXO,D,VIMO ncnonb3oBaHne NpMBO3HLIX MaTepuanoB, YTO pPe3KOo
yBenuunBaeT 3aTpaTtbl Ha COOpYXeHWe NpOTMBOMUNILTPALMOHHOIO 3KpaHa (BBuay Heo6xo-

ammocTy 6onbLunx 06BEMOB IMNKH).
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Konuyecmeo eHedpeHuli — 21. U3 Hux:

- XpaHunuiLa, npeaHasHa4yeHHble NSl XxpaHeHusi oTxoaos Aobbiuv nvnu oboralleHust
nosie3HbIX MCKoMaeMbIX, KpoMe OTBasnoB — 2;

- oTBasbl 0TX0n0B oboralleHus noneaHbiX Uckonaembix — 2;

- oTBanbl 0Txon0B o6pabarbiBaloLmMx NPon3BoacTB — 1;

- MOSIMFOHbI NPUMNOBEPXHOCTHOIO 3aXOPOHEHUs1 NPOU3BOACTBEHHbLIX OTX0A0B — 5;

- XpaHunuiua, npegHasHayeHHble AnNA XpaHeHust oTxoaoB obpabarbiBalowmx nNpouns-
BOACTB, KPOME OTBanoB — 5;

- 06bekTbl 3axopoHeHuss TKO— 6.

BosmoxHocms npumeHeHusi Ha Oelicmeyowux obbekmax pasmeuweHusi omxo0oe.
TexHOnorMsa NpUMeHNMa 51 HOBLIX (CTPOSALLMXCS) yHaACTKOB pasMeLLeHns OTXOA0B.

lMepuod eHedperus — po 6 mec (CpeaHeCPOYHbIA Nepyuos BHeAPEHUS).

KowmponbHbie nokazamenu mexHonozuu. [lonHoe npenoTBpalleHue npoTeYek
unbTpaLMoHHbIX BoA Yepes MPO — oTcyTcTBUE U3MeHeHMiA kayecTBa NOA3EMHbIX BOA B
TOUKAX KOHTPOSS.

Mpwu ycTpoiictee rmuHMCTLIX NP Ans ncnonb3yemMbix rpyHTOB YCTaHABNMBAIOTCS:

a) OCHOBHbIE XapaKkTepucTuky, npegycmoTpeHHbie CI 39.13330.2012 no npoekTupo-
BaHMIO NNOTUH M3 rPYHTOBLIX MaTepuanos ([78]);

6) cocTaB u cogepxaHue conei, pacTBOPMMbIX B XWUOKON ¢hase OTXOAOB;

B) 3aBMCUMOCTb HabyxaHus (Npu OercTBUM XuUOKon ¢asbl OTXOOO0B U BOABI) OT MNOT-
HOCTU CYXOrO rpyHTa U NPUMOXEHHOW HarpysKku;

r) faHHble 06 nameHeHun koaddmumeHTa PUNbTPaLMK BO BPEMEHM, NOJTy4YeHHbIe 3a

nepuwuog BpeMeHu OT Hauana tunbTpauum xuakoin dassl 4o crabunusaumm npouecca.

HATos_nos2. MpoTMBOGMNLTPAUMOHHLIA 3KPaH U3 KOMOGMHALMKA NPUPOAHBLIX U
UCKYCCTBEHHbIX MaTepuarnoB C rMapou3oNupylolUM CNOeM U3 reomeMopaHbI
(NneHKun U3 NONUaTUNeHa BbICOKOM NNOTHOCTU — HDPE 1 HU3KOM NNOTHOCTH

LDPE)

Kpamkoe onucaHue mexHonozuu. YKknaabiBaeTcsi NpoTMBOMUNLTPALMOHHDLIN 3KPaH, B
KOHCTPYKLMM KOTOPOro B KauecTBe MMapoU3oNMpyHOLLEro Crosi ucnonb3yetcs reomembpaHa
13 nonuatusneHa sbicokoi nnotHoctn (HDPE) unu Huskoin nnotHoctu (LDPE). NeomembpaHa
MOHTUPYETCsl U3 OTAENbHbIX MONOTHWLLY, MyTEeM WX CBapku (ckneiiku). KOHTponb kayecTtsa
CBapHOrO LLBA OCYLLECTBSETCA B COOTBETCTBUU C YCTAHOBINEHHbIMU TpeboBaHusIMK.

Mepep, yknapkoi reomembpaHbl hopMUpyeTcs NOACTMNAIOWNIA CMOW, WU CIOW Bbl-

paBHuBaloLWero rpyHTta, 06yCTp0I7ICTBO KOTOpOro no3sonsietT UCKMIYnNTb PUCK NOBpeXaeHus
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reomembpaHbl NyTeM ee pacTshkeHusl, paspbiBa v npokona. B kayecTse nogctunatowero
cnos ucnosb3yeTcs 06bIYHO crnow rpyHTa TonwmHon ot 0,2 no 0,3 M, C KPYNHOCTbIO YacTuLy
He 6onee 0,5 mm. MoaroToBneHHas NOBEPXHOCTL MOACTUNAIOLLErO CNost AoiHkHa ObITh raa-
KOW W OYULLIGHHOW OT Mycopa, KOPHEW 1 OCTPbIX KAMHEe, OpraHUKK U Apyroro matepuana, Ko-
TOpLIA MOXET noBpeguTb nonoTtHuwe. Obpa3zoBaHue TpewyH Mo WupuHe unu rnyéuHe, no-
SIBJIGHME NPU3HAKOB HabyxaHWs Uny BCMyYMBaHUsI TPYHTA He [IONyCKaeTcs, Takue aedeKTbl
YCTPaHSIIOTCSI.

Mocne yknagku reomMembpaHbl CO30aeTCsl 3alUMTHBLIA CfIoM, NPeaoXpaHsioWuniA reo-
MemOpaHy OT MexaHW4eCKUx BO3nencTBuiA. B kauecTBe 3alUTHOrO Crost UCMONbL3YeTCs Croi
r@OTEKCTUASI C MIIOTHOCTbIO He MeHee 700 /M2 1 Crioit Menkoro (c yacTuuamMu He KpynHee
0,5 Mm) ynnoTHeHHOro necka TonwyHon He meHee 0,15 M (3HaueHne NIOTHOCTU 3aBMUCUT OT
(hpaKkUMOHHOro CoCTaBa 3alLUTHOrO CMOos U HanMuus KaMHe:l B BbilLenexXallem APEHaKHOM
cnoe).

MoBepx 3aWMUTHOrO Cnosi Co34aeTcsl ApPeHaXHbIN Cnoi, obecneunBaroLLnin CTOK 1 OT-
BeAeHNne (punbTpauMOHHbIX BOA. [N npeAoTBpaLLeHMs 3aunnBaHusl pEHaXHOro ¢fos no-
BEPX HEero npv Heob6xoaMMOCTH yKIaabiBaeTCs AONONHUTESbHbIA 3aLUUTHBIA CIOV U3 reoTek-
cTuns.

Okornoeaudeckue npeumyujecmea:

- NpefoTBpaLLeHre NOoCTynneHns (hunbTpaLMOHHbIX BOA, B NOA3EMHbIe BOALI U HeApa;

- YCTOWYMBOCTb K XMMUYECKUM arpecCUBHbLIM cpeaam;

- MPOYHOCTb CTPYKTYPbI;

- YCTOWYMBOCTb B OTHOLUEHUM MPOKOSIOB U NPOYMX MEXaHWYECKUX MOBPEXAEHUA, OT-
NNYHasi pacTsKMMOCTb, 6e3ycanoyHOCTb, MMGKOCTL;

- Hanu4me BbICOKUX aHTUKOPPO3UMHBIX CBONCTB;

- YCTOMYMBOCTb K BO3AEACTBUIO YNbTPaUoneToBoro Usy4eHuss;

- YCTOMYMBOCTb K NpOLIeccam rHUeHus.

SKoHoMuYecKue npeumyuiecmea:

- AnutenbHblii (6onee 80 neT) cpok akcnnyaTtauvu, 6e3 notepu 6asoBbIX CBONCTB M
XapaKTepUCTUK, YMEHbLLIAETCS1 CPOK OKYNaeMOCTW TeXHONOMM BCIeACTBME CHWKEHUS aMop-
TU3AUMOHHbLIX 3aTpaT Ha ee BHeApeHue;

- B cpaBHeHun ¢ NP U3 rMUHUCTBIX PYHTOB, Pa3HULIA 3aTPaT MOXET COCTaBNATL A0
30 % — 60 % B nonb3y onucuiBaemoro MNPJ;

- 3a cyYeT BbICOKOW CTEMEeHU 3NacTUYHOCTM MIeHKU, ee MOXHO yKnajblBaTb Ha ropu-
30HTasbHbIX MOBEPXHOCTAX U OTKOCAX CO CKOpOCTbio Ao 2500 M2 B TeueHne OfHOV pabouei

cMeHbl. 3To cnocobeTByEeT 3HAUUTENBHOMY COKPALLIGHWIO CPOKOB CoopyxeHusi MdJ;
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- B cpaBHeHun ¢ MNP m3 rmuHncTbIX rpyHTOB, obecneuynsaeTcs yBenwyeHne obbema
pa3smellaeMbIX OTXO[0B, 3@ CHET YMEHbLUEHUsI ToNWwmHbI Md3.

Pecypco- u aHepzocbepezaiowue npeumywecmea. He BbisiBNeHbI.

lMpumeHeHue 8 ocobbix nMpupodHbIX ycnoeusix. Npu NCNONb30BaHUM B YCIOBUSIX BeY-
HO Mep3noTbl HEOGXOAMMO UCMONb30BaThb AOMNOMHUTENbHbIA CHOW U3 TenroU30NALMOHHbIX
MaTepuanos, NPensTCTBYIOLMX OTTAMBaHMIO NMOACTUNAOWMX IPYHTOB.

OzpaHuyeHusi Onsi eHeOpeHuUst U UCMONb308aHUsI MexHoo2uu. Puck nospexpeHus
reomemMOpaHbl B npouecce ee yknagkn. CnoXHOCTb PEMOHTa B CliyYae MOBPEXOEHWSA Ha
3KCNIyaTMpyemMoM yyactke. Boicokasi CTOMMOCTb MaTepuarnos.

HeBO3MOXHOCTL MOHTaXa NpW TemnepaTypax OKpyXaloLero BO3dyxa HWKe NIoc
5 °C u Betpe. TpebyeTcsi AONOMHUTENbHLIE MEPbl MO YKpenneHuo membpaHbl Ha oTkocax
Gonee 1:5 Bo u3bexaHue cCrnonsaHWs 3alMTHOrO crosi. Boicokuii koadhcpuumeHT Temnepa-
TYPHOrO paclumpeHusi nonuatuneHa (oo 200 °C'1) co30aeT HanpshkeHWe B martepuane, ero
MOABWXKA W NepeTupaHns, NOBPeXOeHWUs NPy oTpulaTesibHbLIX TemnepaTtypax npu ero akc-
nnyatauvu. Bbicokne TpeGoBaHMSA Kk kBanvcukaumm pabouMx MOHTaXHOW OpraHu3auuu.
HeobxogumocTb cneuvanMaMpoBaHHOrO CBapoYHOro 0GopynoBaHus.

Konuuecmeo eHedpeHuli — 27. N3 Hux:

- XpaHunuila, npefHasHa4YeHHble onsi XxpaHeHusi otxoaos nobbium n/vnu oboraweHus
nones3HblX NCKkonaeMbIiX, KpOMe OTBasrioB — 4;

- oTBasbl 0TX0[0B 06oraleHus NoneaHbiX uckonaemblix— 4;

- NONWIOHbI MPUNOBEPXHOCTHOTO 3aXOPOHEHWS NPOU3BOACTBEHHbIX OTXOA0B — 8;

- XpaHunuiLa, npeHa3Ha4YeHHbIe [rsi XpaHeHust 0TxonoB oGpabarbiBalowmx npous-
BOACTB, KPOME OTBasnioB — 3;

- 06bekTbl 3axopoHeHuss TKO— 10.

Bosmoxrocms npumeHerusi Ha Oelicmeylowux obbekmax pasMeweHuss omxodos.
TexHonormsa npumeHUMa s HOBbIX (CTPOSILLIMXCS) YYACTKOB pasMeLleHns OTXOA0B.

lNepuod eHedpeHus1 — [o 1 ropa (cpegHECPOUHBI Nepuop BHEAPEHUS).

KoHnmponesubie nokasamenu mexHonozuu. [lonHoe npeaoTBpalleHWe npoTeyek
unbTpaumMoHHbIX Bop Yepes MPD — oTcyTcTBUE MaMeHeHMid kayecTBa NOA3eMHbLIX BOA B

TOYKaX KOHTpONA.
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HAOTos_noss. MpoTMBOUNBLTPALIMOHHBIA 3KPaH M3 KOMOGMHALIMK NMPUPOAHBIX
marepuanoB U UCKyCCTBEHHbIX MaTepuanos ¢ TrMApOU3ONUpPyIOLLUM CIIOeM U3

6eHTOHUTOBLIX MaTOB

Kpamkoe onucaHue mexHonoauu. YknaablBaeTcsi NPOTUBOMUIIbTPALMOHHBIA 3KpaH, B
KOHCTPYKLMM KOTOPOro B KayecTBE rMapOV3ONUPYHOLLEro Cros MCNOMb3yTCS re0TEeKCTUIb-
Hble 6EHTOHUTOBLIE MaTbl — FVI,EI,pOI/ISOJ'IFlLI,VIOHHbIﬁ reoKOMIMO3UTHbIN maTtepwvan, U3rotoBeH-
HbI 13 OBYX CIIOEB TKAHOro (C OAHOM CTOPOHbI) M HETKAHOTO (C APYroi CTOPOHbI) NONMMpo-
NMUNEHOBOrO reoTeKCTUNSA PasfUYHON CTPYKTYPbI, CLUWTLIX B KapKac, BHYTPW KOTOPOro 3aKio-
UeHbl rpaHynbl NPUPOAHOrO HAaTPMEBOrO MIM aKTUBMPOBAHHOIO KarnbLueBOro GEeHTOHMTA.
MonoTHUWa OeHTOHUTOBLIX MaTOB yknafbiBaloTcA 6e3 CLUMBKW, BHAXMECT, C NPOChiNaHnem
MECT CTbIKOB GEHTOHMTOBbLIMU rpaHynamv. MaTbl HeO6X0OMMO NPeAoXpaHsiTL OT HAMOKaHWUs
[0 TOrO, KaK Ha HUX ByaeT pacnosioXeH Npurpys.

Mepen yknapko GEHTOHUTOBLIX MATOB (POPMUPYETCS MOACTMNAOLWMA CNOR, WUNn
CNoit BbIPABHUBAIOLLIETO rpyHTa, 06YCTPOCTBO KOTOPOro NO3BONSAET UCKITHO4MTL PUCK NOBpe-
XOEHWS NoNoTHa MyTeM ero pacTsXeHus unu paspbiBa. B kauecTBe nogctunaiowero crnos
MOXET MCMNOMb30BaTbCA CMOW FPyHTa UMK YNioTHEHHOe rPyHTOBOE OCHOBaHue. MNpu nenonb-
30BaHUM YMIIOTHEHHOrO rPYHTOBOTO OCHOBaHWS €ro O4YuULLalT OT MyCcOpa, OCTPbIX KaMHew,
pacTeHuWit 1 Opyrix mMaTtepuarnoB, KOTOpble MOryT noBpeauTb nonoTtHuwe. WUcknioualotcs
TPELUWHbI MO WMpUHE unu rnybuHe, npusHakm HabyxaHus unu BenyunBaHus rpyHTa. Obpaso-
BaHWe TPeLUVH MO LLUMPUHE WK rnybuHe, NosiBrieHe Npu3HakoB HabyxaHusi unv BCny4yusa-
HUS TPYHTa He JOMnycKaeTcs, Takne AedeKTbl noanexar ycTpaHeHuio.

Mocne yknapku GEHTOHWTOBOrO MaTa co3faeTcsl NMPUIPy304HbIA crioii, obecnevumnBalo-
wuit TpebyeMoe faBreHue, Kak npaBuno He meHee 200 Kr/mZ, m npenoxpaHsiioWmnii 6eHTOHK-
TOBble MaTbl OT MEXaHU4YEeCKUX BO3OeWCTBUIA. B kauecTBe Npurpy3oyHOro Criosi MoxeT UC-
nonb30BaTLCH NecYaHOorpaBuUiAHLINA o (¢ yacTuuamm obbIMHO He KpynHee 15 MM) unn cnoi
YNIIOTHEHHOrO necka.

MoBepx NpuUrpy3o4HOro Crosi CO30aeTcs APEHAXHbIA Crio, obecneuvBaomin CTOK 1
oTBegeHve (punbTPauMOHHbIX BOA. [Nsi npenoTBpalleHUsi 3auiiMBaHusi OPEHaKHOro Crost
NnoBepX Hero npy Heo6xoonMOCTY yKNaapIBaeTCs [OMONMHUTENBHDLIA 3aLWUTHLIA CIO U3 reo-
TeKCTUns.

Bkonozuyeckue npeumywiecmea:

- NpeaoTBpaLLeHre yTedek (hunbTpauuoHHbLIX BOA, B NOA3EMHbIe BOAbI;

- BbICOKME MNPOTUBOMUILTPALMOHHBIE CBOMCTBA (ko3thpuLmeHT dunbTpaumm 107"-

107" m/c B 3aBMCMMOCTM OT TUMa MaTepuana);
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- CNOcOBHOCTb «Camo3aneymBaThCs» BBUOY 3HAUATENbHOrO yBenuyeHusi obbema B
3aMKHYTOM NPOCTPAHCTBE MNpu ruaparauuu;

- BbICOKasi YCTOWYMBOCTb K MEXaHW4YEeCKMM M XUMMUYECKUM BO3neicTBusim. Boicokas
Ccnoco6HOCTL K hn3uKo-xumMmuyecko copbumm sarpsizHutenei;

- ycToinumeocTb Npu 5—10, CTOMKKM K HENONSPHBIM XuakocTsiM (HedbTenpoaykTam) no-
cne rvapaTtauuu, BbiAEPXKUBAKOT HEOrPaHUYEHHOE YNCIIO LIUKIIOB «3aMOpaXuBaHue — oTTa-
MBaHUe» u «rmapartauus — aermaparauusiy.

OkoHOMuYecKue npeumMywecmea:

- AONTOBEYHOCTb MMApOM3oNsLuM, obycrioBneHHass HeM3MEHHOCTLIO CBOMCTB CO Bpe-
MEHeM;

- B cpaBHeHuu ¢ MNP 13 rmmHMCTBIX IPYHTOB, pasHuua 3aTpart cocrasnsieT Ao 60 % B
nonb3y onuceiBaemoro N®Y, B cpaBHeHun ¢ MNPO M3 nonumepHbix maTepuanos ao 30 % B
nosnb3y onuckisaemoro MNd3;

- Nerko KpensiTcs ¢ NoMOLLLI aHKepoB Ha oTkocax 1:3 u 6onee. Obnapgaet 6onee Bb-
COKMM MoKasaTenemM Ha CABWr, B CPABHEHUM C NONMMEPHLIMM MeMbpaHamu;

- MOXHO YKInapgbiBaTb HA rOPU3OHTASIbHBLIX MOBEPXHOCTSAX U OTKOCAX CO CKOPOCThIO [0
10000 mM? B TeueHne ofiHOM paboueil cMeHbl. DTO CNOCOGCTBYET 3HAYUTENEHOMY COKpaLLe-
HUIO CPOKOB coopyxeHus MNPI;

- He TpeGyeT cBapKy LUBOB;

- MOHTaXx He TpebyeT BbICOKOW KBanudukauum paboumx, UCNonb3yeTcs TONbKO obLue-
[OOCTYNHas CTpouTenbHas TEXHUKA;

- BO3MOXHOCTb [BWKEHMWS] CTPOUTESILHOW TEXHUKU HA MHEeBMOXOAY HErnoCpeaCTBEHHO
no N®3 13 6eHTOHNTOBLIX MaToB Ge3 NpUrpy304HOro Crost;

- B cpaBHeHWN ¢ MNP n3 rMUHWUCTEIX FPYHTOB yBenuuyeHne obbema CKIagmpoBaHus
OTXO[O0B 32 CYeT YMeHbLUEeHNs TonNwWmHbI MP3.

Pecypco- u aHepaocbepezaiowjue npeumyuecmea. He BbisiBNEHbI.

lpumeHeHue 8 0cobbix npPupPOOHbIX ycrogusix. [IPUMEHSIIOT  BCECE30HHO,
He UCNonb3ys aareavBbl WU NpeaBapuTenbHy0 NoaroToeky. Mpu ucnonb3oBaHWK B YCIIOBU-
§IX BEYHOI MEp3MnoThl HEOOXOAMMO UCMONBL30BaThL OOMOMHUTENBHBIN CIOW U3 Tenson3onaum-
OHHbIX MaTepuanos, NPEnsATCTBYHLIMX OTTAMBAHMIO MOACTUIAIOLWNX FPYHTOB.

OzpaHuyeHus Onsi BHeOPEHUS U UCOIb308aHUSI MEXHOI02UU:

- BeHTOHUTOBbLIE MaThl 3anpeLleHo ycTaHaBnMBaTb B CTOSMEN BOAe, [OMyCKaeTcs
BITAXHas MOBEPXHOCTb;

- MUHUMarsbHBIA npurpy3 He meHee 200 kr/mM? 1 KPYNHOCTb BKIIOYEHWIA He Gonee

15 mwm;
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- OrpaHu4eHne no KUCIOTHOCTM hmnkTpaTta B ananasoHe pH 5-10;

= BbICOKasi CTOMMOCTb MaTepuarnos.

Konu1secmeo eHedperuli — 7. N3 Hux:

- XpaHunuiua, npefHasHa4YeHHble ANsi XpaHeHusi 0TxonoB Aobbium n/vnu oboraweHus
nonesHbIX CKoNaeMbIX, KpoMe OTBanoB — 2;

- MOJSIMIOHbI MPUNOBEPXHOCTHOTO 3aXOPOHEHMWS NPOU3BOACTBEHHbIX OTXOA0B — 2;

- 06bekTbl 3axopoHeHusa TKO— 3.

BoamoxHocmbs npumeHeHusi Ha Oelicmeyouwjux obbekmax pasmeujeHusi omxodos.
TexHONormsi NPUMeHMMa 511 HOBbIX (CTPOSILLIMXCS) y4acTKkax pa3MeLLieHMst OTXOL0B.

lMepuod eHedpeHusi — po 1 ropa (CpepgHeCcpPOYHbIA Nepuos BHeOPEHUS).

KonmponbHbie nokasamenu mexHonozuu. [lonHoe npegoTBpalleHne MnpoTeYeK
(UNbTPaUMOHHbIX Bop, Yepe3 NP3 — oTcyTcTBME M3MEHEeHMI kKayecTBa noa3eMHbLIX BOA B

TOYKax KOHTpONA.

HAOTos_noss. MpoTMBOMNBLTPALIMOHHBIA 3KPaH N3 KOMOMHALUK NPUPOAHBIX U

UCKYCCTBEeHHbIX MatepuarioB Ha OCHOBe 6eToHa

Kpamkoe onucaHue mexHomnoauu. Yctpoiicteo NI ns kombuHaumm npupoaHbix U Uc-
KYCCTBEHHbIX MaTepuasioB Ha ocHoBe 6eToHa, Hanpumep xene3o6eToHHbIe MNTbI, acdanb-
TOGETOH, MOHOJIUTHLIV GETOH.

Okonozudeckue npeumywecmea:

- HU3Kas BoAONpoHULaeMocTb (K¢ < 1-107° m/c);

- XUMUYECKasi CTOMKOCTb;

- YCTOAYMBOCTb K CTapeHuIo;

- COXpaHeHue CrIOWHOCTU NPY HepaBHOMEPHbIX ocaakax (oo 0,5 M Ha anuHe 10 m).

OkoHoMuyeckue npeuMyujecmea. ActanbTObETOHHbIE 3KPaHbl 3KOHOMUYECKN BeCb-
Ma 3(deKTMBHbEI NPU  KOMNIEKCHOW MexaHusauuM npou3BOACTBEHHOrO npouecca.
C nomMoupio 06bi4HbIX AOPOXHBIX acdanbTo6eToHHbIX 3aBOAOB, acanbTOyKNag4MKoB 1
cTaTuyeckux unu BU6pauvoHHbIX KaTKOB; Ans yknaaku acanstobetoHa Ha oTkocax paspa-
60oTaHbI cneyuarnbHble MexaHU3Mbl.

Pecypco- u sHepzocbepezaiowue npeumywiecmea. He BbisIBNeHbI.

lNpumeHeHue & 0cobbIX NMPUPOOHBIX yCriogusix. DTU YCTPOIACTBa LienecoobpasHo uc-
Nonb30BaTh B CrieayloLLMX Clyqasx:

- Np1 HebnaronpuUATHLIX KNMMaTUYECKUX YCNOBUSX ANs yknaaku apyrux NeJ;

- B CeNCMMYECKMX painoHax;

- B MECTHOCTAX C MOPCKUM YMEePEeHHO-KOHTUHEHTalIbHbIM KInuMaToM.
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OzpaHuveHus 0na eHeOpPeHuUs U ucronb308aHus mexHonoauu. N u3 acthansbToBbLIX
MaTepuanoB pekoMeHayeTCcAa UCNonb30BaTh TOJIbLKO B Clyyae, ecnu Q)VIHpraLl,MOHHbIe BOAbI
He arpecCuBHbl NO OTHOLWUEHWIO K 3TUM MaTepuanam.

Konuvyecmeo eHedpeHruii — 13. U3 Hux:

- OTBarbl OTXOA0B NPOU3BOACTBA INEKTPO3Hepruv U napa — 1;

- MONIUIOHbI NPUNOBEPXHOCTHOTO 3aXOPOHEHVS NPOU3BOACTBEHHLIX OTXOA0B — 7;

- XpaHunuwa, npegHasHavYeHHbIe [J1si XpaHeHusl 0TxoaoB obpabarbiBalowmx npouns-
BOACTB, KPOMe OTBanoB — 2;

- XpaHunuwa, npegHasHauYeHHble Ofisl XpaHeHWsi OTXOAOB MPOW3BOACTBA 3NEKTPO-
3Hepruu u napa, kpome orsanos — 1;

- 00bekTbl 3axopoHeHuss TKO— 3.

Bo3moxHocms npumeHeHusi Ha Oelicmeylowux obbekmax pasmewjeHusi omxodoe.
TexHonorMa NpUMeHUMa AnsA HOBbiX (CTPOSILLMXCSA) Y4YacTKOB pasmelleHWsl oTxofoB. [ns
CyLLecTBYOLLMX (SKCNSTyaTUPYEeMbIX WK 3aKpbIThiX) yyactkoB OPO npumeHuma npu ycrosum
MOJTHOWN 3KCKaBaLMK Maccuea OTXOO0B.

INepuod eHedperus — po 6 mec (CpefHEeCPOYHbLIA NePUOA BHEAPEHUS).

KonmponbHbie nokasamenu mexHonozuu. [lonHoe npenoTBpalleHne npoTeyeK
UnbTPaUMOHHbIX BOA, Yepe3 NP3 — oTcyTcTBUe M3MEHeHW kayecTBa Nop3eMHbIX BOA B

TOYKaXx KOHTpONnA.

4.1.2 Havny4wme O0OCTYNHBI@ TEXHONOrMM Npm oOycTponcTBe

npoTMBO(hUNbTPALMOHHbIX 3aBEC

K Haunyuylumm JOCTYMHBIM TEXHOMOrMSAM YCTPOCTBa NPOTUBOMUIETPALMOHHLIX 3aBec
06bEeKTOB pasmeLLeHVs OTXOA0B OTHOCATCA:

- HOTos_nest — BepTUKanbHas rMuUHsAHas guadparma, BbINOfHAeMas MeToaoM «cTe-
Ha B IPYHTEY;

- HOTos nes2 — rMuHsiHas 3aBeca B BuAe «3yGay, BbINONHAEMOro B OTKPbITOW TpaH-
wee.

HOTos_nesi. BepTukansHas rmuHsaHas auadparma, BbiNONHAEMas MEeTO/IOM «CTeHa B
rpyHTe»

Kpamkoe onucaHue mexHonozuu. Co3gaetcs nytem obycTpoiicTBa TpaHwen u 3a-
MOITHEHMS ee MUHUCTLIM MaTepuanom. MMuHsHble AvadparMbl TUNa «CTeHa B rpyHTe» Tor-
wmHoi 50—110 cm yCcTpamBaloTCs Kak B CyXux, Tak U 0OBOAHEHHLIX CynecyaHbIX, necyaHblxX 1
rpaBuitHo-NecyaHbIx rpyHTax (6es sanyHoB) npu rnybuHax go sopoyrnopa 6-50 m 1 ypoBHe

rPYHTOBbLIX BOA, He Bbille 1,5 M OT NoBepxHOCTM 3eMIN.

112



UTC 17-2016

Bkonoauyeckue npeumywecmea:

- NO3BONISIET Npope3aTh BCE CYLLECTBYHOLME BOOAOHOCHLIE CIIOU U [OCTUrHYTL BOAO-
YNOPHBIX NOPOA;

- nonHocTbio n3onupyetT OPO oT nogsemHbIx BOS;

- MPOYHOCTb CTPYKTYPbI.

OkoHomuyeckue npeumywiecmea. He BbisiBNeHbl.

Pecypco- u sHepzocbepezalowue npeumywecmsa. He BbisIBeHbI.

lNpumeHeHue e 0cobbix NPUPOOHbLIX ycrioeusx. He BeisiBneHo.

OzpaHuyeHus Onsi BHeOPeHUs U UCTOb308aHusi mexHonoz2uu. He BbisIBNEHb.

Konuuecmeo eHedpeHuli — 2. N3 Hux:

- XpaHunuvila, npegHasHa4eHHble Oris XpaHeHusi 0TxonoB obpabartbiBalowmx npouns-
BOZCTB, KpOMe OTBasioB — 2.

BoamosxHocmb npuMeHeHusi Ha Oelicmeylowux obbekmax pasmeujeHusi omxodoe.
NmeeTcs.

lNepuod eHedpeHus — [0 6 Mec (CpenHEeCPOYHbI Nepuop BHEAPEeHUS ).

KoHmpornbHbIe nokasamernu mexHonoauu:

Mpu npoektuposaHun MNO3 B 3aBUCUMOCTM OT KOHCTPYKUMM U HA3HAYEHUs1 MPOBOASAT-
cs crepytoLme pacyeTbl:

- MPOYHOCTHbIE U (OUNbTPALIVOHHbIE;

- Ha YCTOWYMBOCTb;

- cpoka cryx0bl;

- YNOTHEHWIA U HENPOHMLIA@MbIX KOMMNEHCATOPOB B Ae(OPMALMOHHLIX, TeMnepaTyp-
HbIX 1 TexHonorn4yeckux waeax MNe3.

HAOTos_nes2. FNuHAHan 3aBeca B BuAe «3y6a», BbINOMHAEMOro B OTKPbITOM
TpaHluee

Kpamkoe onucanue mexHonozuu. Cospnaetcsi nmyteMm obycTpoiicTBa TpaHlien W 3a-
NOSIHEHWs ee MWHNUCTEIM MaTepuanoM. 3y6 13 nnacTUHeckMx MaTepuanoB (FMUHbI, TSHKENOro
CYrnuHKa, rmuHo6eToHa) BeINONHAT rnybuHoin He 6onee 3-3,5 M. LLinpnHy 3yba noHusy 3a-
[aloT C y4eTOM NpUMEHSIEMbIX MEXaHU3MOB AJ1s1 PbiTbs TpaHLen. OTKOCHI TpaHLien nop 3yt
BbIMOMHSAIOT TaK, Y4To6bl OHM Bbinn yCTONYMBLI B Nepuof NponsBoacTea pabot. 3arnybneHve
3yba B Bogoynop npuHumaioT He meHee 0,5 m.

Okonozuyveckue npeumyujecmeaa:

- NO3BOSIAET NpopesaTtb BCe CYLECTBYOLMEe BOOAOHOCHbLIE CIIOU U OOCTUrHYTb BOZO-
YNOPHBIX NOPOS;
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- MPOYHOCTb CTPYKTYpPbI.

DKoHOMUYeCKUe npeuMyuwecmea:

- HA3Kasl CTOUMOCTb Marepuanos npyu ux Hanuuum B6nMan OPO, 4TO CyLIeCTBEHHO
YMeHbLUAeT KanuTanbHble 3aTpartbl Ha coopyxenue Md3.

Pecypco- u aHepzocbepezaiowue npeumywecmea. He BbisiBieHbI.

lMpumeneHue e 0cobbix MPUPOOHbIX ycrosusix. He BuisBNeHoO.

OzpaHuyeHus Ona eHeOPeHUs1 U UCIMoNMb308aHUsi mexHonozuu. TNpuMeHseTcs B nio-
6bix rpyHTax npu rmyéuHe chunbTpytowen Tonwm o sogoynopa He 6onee 6 m.

Konuvecmeo eHedpeHuil — 3. N3 Hnx:

- XpaHunuwla, npegHasHayYeHHbIe [Ans XpaHeHus oTxopoB obpabartbiBalowmx npous-
BO/ICTB, KpOME OTBasioB — 2;

- XpaHunuila, npegHasHaveHHble AN XpaHeHUs! OTXOAOB NPOW3BOACTBA ANEKTPO-
aHeprum v napa — 1.

BosmoxHocmb npumeHeHusi Ha Oelicmeyrowux obbekmax pasMeuweHuUss omxodoe.
Umeetcs.

lMepuod eHedperus — po 6 mec (CpefHECPOYHbBIA NePUOS BHEAPEHUS).

4.1.3 HaunyJilume AOCTYNHbIe TEXHONOrMU NPU YKPenneHum oTKocoB

K Haunyywum [oCTynHbLIM TEXHONOMMSIM YKPeneHnsi OTKOCOB OTHOCSITCS:

- HOTos_yo1 — YKpenreHue BHEeLLHWX OTKOCOB CHATLIM npu cTpouTensctee OPO pac-
TUTENbHLIM FPYHTOM;

- HATos_yo2 — yKpenneHue BHELHWX OTKOCOB C UCMO/b30BaHMEM reOCUHTEeTUYECKUX
mMaTepu1aros;

- HOTos_yo3 — YKpenneHue BHELUHWX OTKOCOB C UCMONb30BAHMEM Xene306eTOHHbIX

nnnT.

HATos_yo1. YKpenneHvne BHELUHUX OTKOCOB CHATLIM Npu cTpoutencrtee OPO

pacTuTesibHbIM rPYHTOM

Kpamkoe onucaHue mexHono2uu. YKpenneHne BHeLHNX OTKOCOB CHSITLIM NpU CTPOM-
TenbcTee OPO pacTuTenbHbIM FPYHTOM, MOCTieaytoLee 3anyXeHue 1 nocagka fJepesbes.

PactutenbHble rpyHTbI B OTHOLLEHUM NPUTOAHOCTU A NPOW3pacTaHvisi Tpas paspe-
NAOTCSA Ha:

- TSKenble, TO eCTb Takue, Ha KOTOpbIX TpaBa nyioxo npuHumaeTcs. K HUM oTHocsTCS
MecKu 1 rMHbI;

- cpedHue, K KOTOPbIM OTHOCSTCS CYTTIMHKM U Cyrnecy;
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- lerkue, YepHO3eMHbIe U [ipyrue rpyHThbl ¢ OonblUUMM COAepXaHuem npuMecein pacTu-
TeJIbHOrO WITN )XMBOTHOTO NeperHosi.

Mpw rpyHTax nerkux u cpegHux 3aces TpaB MOXET OblTb MPOM3BEAEH HenocpencTBeH-
HO MO FPYHTY, M3 KOTOPOro OTChbINaH OTKOC HacbINW UK B KOTOPOM pa3paboTaHa Bbiemka; npu
TSOKENbIX IPYHTaX creayeT caenaTtb NOBepX OTKOCA OTChINKY Nerkoro rpyHta. MNecyaHble oT-
KOocbl MOryT ObITb yKkpenneHbl U 6e3 [ONONMHWTENbHOW OTCHINKW SIErKOro rpyHTa, HO Toraa
cnefyeT NPUMEHSITb AfiS NOCEBAa CEMeHa TPaB C [IMHHLIMM KOPHSIMU: MecYaHblii oBec, nec-
yaHasi poXb.

[JononHuTenbHas 3acbinka pacTUTENbHOrO PyHTa Ha OTKOCAX MPOM3BOAMTCS WU
Mexay KneTkamu, 06pasoBaHHbLIMM ONEPHOBKOW OTKOCOB B KIETKY UM CIOLIHOM NPUCHINKOA
CBepXy 0TKOCa pacTUTENLHOIO rpyHTa.

B nepBoM criyyae HMKakux AOMOMHWUTENbHLIX YKpenuTenbHbIX paboT, He TpebyeTcs,
BO BTOPOM criydae (npu CrnoLUHOMA NpUCkINKe rpyHTa) Heobxoanmo, Ans Nyyllero cuenneHus
3TOro rpyHTa C OCHOBHBIM FPYHTOM HachinW, YCTPOMCTBO MO OTKOCaM HernyoboKux yCTynos.
PaboTbl No yCTPOWCTBY YCTYMNOB NPOU3BOAATCS CBEPXY BHU3.

Okonozuyeckue npeumywecmea:

- npegoTBpalleHe HeraTueHoro Bosgeictens OPO Ha OC nocpeactsom oGecneue-
HWS cTaBUIILHOCTM MaccuBa OTXOM0B;

- BOCCTaHOBJ1eHWe No4YBeHHO-pacTUTEeNIbHOro Cnosi.

OKoHoMuYecKue npeumMywiecmea:

- HU3Kasi CTOUMOCTb MaTepu1aros.

Pecypco- u sHepzocbepezalowue npeumywecmea:

- UCTIOfb30BaHME YK€ MMEeIOLLMXCS1 pecypCcoB.

lpumeHeHue 8 0cobbix KnuMamuy4eckux ycrosusix. o npuckinaHHoO AONONHUTENBHO
Ha OTKOC pacTUTENLHON 3emrie NPoM3BOAST, MOCEB TpaB Pa3fNYHbLIX COPTOB B 3aBUCMMOCTU
OT KNUMaTH4eCKMX YCIOBUIA U paiiloHOB NPoOM3BoACTBa paboT, Tak HanpuMep:

- NSl paioHOB SIECHOW W JIeCOCTENHOI 30HbI PEKOMeHAYIoTCA kocTep 6esocTblil, MSAT-
nyK Nnyrosoi, Tumodeeska, Kresep, OBCSIHWLIA;

- NSl CTenHbIX paloHOB KOCTEp MPSIMOM, XWUTHSIK, JllOLepHa xenTasl, nbipeit amepu-
KaHCKUWA, MATIIUK.

lMNoceB TpaB MOXeT NPOM3BOAWTLCS B NMEpuon C paHHel BecHbl No 15 ceHTsIOps,
Hanbonee yfo6HbLIN a¢hdeKTUBHLIN Neprop, NOCEBOB CYUTAETCS C BeCHbI 10 15 WIOHS.

MoceBs TpaB B 10XHLIX palioHax NPOM3BOASAT TONbKO paHHei BeCHOW; npu Heobxoam-
MocTu 6onee no3pHMX NOCeBOB NONMBKa Ux ob6si3aTensHa.

lpumereHue 8 0cobbix MpupodHbIX ycrioausix. He BoisBNEHO.
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OzpaHuveHust Ornsi BHeOPEHUS U UCIONb308aHUSI MEXHOI02UU:

- p,.I1VITeJ1beII7I nepuvop, BOCCTaAHOBJIEHUA NePHOBOro Cnosi 1 BO3MOXHOCTbL 3pO3un OT-
KOCOB [10 3TOr0 MOMEHTa.

Konuvyecmeo eHedpeHuil — 26. 3 Hux:

- MOMAWIOHbI NMPUNOBEPXHOCTHOTO 3aXOPOHEHWS NPOU3BOACTBEHHbIX 0TX0A0B — 11;

- XpaHunuia, npegHasHaueHHble 1S XpaHeHus oTxoaoB obpabatbiBalowmx npoms-
BOACTB, KPOMe OTBasnioB — 3;

- XpaHunuia, npefHasHauYeHHble [Uisl XPaHeHUs! OTXOAOB NPOM3BOACTBA 3MEKTPO-
3Hepruu u napa, Kpome oTsasios — 2;

- o6bekTbl 3axopoHeHnst TKO— 10.

BosmoxHocmb npumeHeHusi Ha Oelicmeyioujux obbekmax pasMeuweHusi omxodoe.
NmeeTcs.

lMepuod eHedperusi — 1-2 ropa.

KoHnmponbHbie nokazamenu mexHonoauu:

- paccTosiHue Mexay Kydamu, KauecTBO IPyHTa;

- pPaBHOMEPHOCTb pa3paBHUBAHWS, TOSILLUHA CIIOS;

- BIT@XHOCTb PacTUTENbHOrO rpyHTa, BHECEHNe yi06peHuii B IpyHT;

= BNaXHOCTb pacTUTENLHOIO rpyHTa, BCXOXeCTb CeMSIH.

HOTos_yo2. YKpenneHue BHOLUIHUX OTKOCOB C UCMONb30BaHUEM

reoOCUMHTeTU4YeCKMUX MmatepmanoB

KpamKoe ornucaHue mexHorioa2uu. Yernneﬂme BHELLUHUX OTKOCOB C UCMNONb30BaHNEM
reoCMHTETUMECKMX MaTepuanos, nocnepyrwuliee 3anyxeHme W nocagka [gepeBbes.
B kauecTBe CUHTETUYECKUX MaTepuanoB UCNONb3YOTCA:

- Te0TEeKCTUIb;

- reopeLueTka.

Okonoauyveckue npeumyuwecmea:

- NpepoTBpaLLeHe HeraTUBHOro BO3OencTBns obbekTa pasmelleHns otxonos Ha OC
nocpencTBOM: obecneyeHns ctabunbHOCTU MaccuBa 3axXOpOHEeHUA OTX040B N BOCCTaHOBIE-
HMA NOYBEHHO-PACTUTENIbHOro CIos.

OkoHoMuYecKue npeumMywecmea:

= BOSMOXHOCTb yBenn4yeHus BMEeCTUMOCTU OPO U cHuxeHus yoenbHbIX 3aTpaTr Ha
pesmellieHne OTXOO0B.

Pecypco- u aHepeocbepezaiowjue npeumyuiecmea:

- TeXHOMOTUYHbI NPOLIECC YKIaaKu.
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lpumeHeHue 8 0cobbix KITUMamu4yecKux ycroeusix. He BbisiBieHo.

lNpumeHeHue 8 0cobbix NpupodHbIX ycroeusix. He BbisBNEHO.

OzpaHu4eHus 0risi BHeOPeHUs U UCIOJIb308aHUSI MEXHOI02uu:

- BbICOKasi CTOMMOCTb MaTepuaros.

Konuyecmeo eHedpeHuli — 9. U3 Hux:

- MOJIMIOHbI MPUNOBEPXHOCTHOTO 3aXOPOHEHWS NPON3BOACTBEHHbIX OTXOA0B — 4;

- XpaHunvila, npegHas3Ha4YeHHbIe AN XpaHeHus 0TxonoB obpabartbiBalowmx npouns-
BOACTB, KpOMe oTBanoB — 1;

- 06beKTbl 3axopoHeHuss TKO— 4.

Bo3amoxHocmb npumeHeHusi Ha Oelicmeyrowux obbekmax pasmeuweHuss omxodoe.
NmeeTcs.

lMepuod eHedpeHusi: — 1-2 ropa.

KOHmPOHbeIe MoKa3amersiu mexHosio2uu. He BbisiBeHbl.

HATos_yos. YkpenneHne BHELHUX OTKOCOB C UCMOJIb30BaHUEM XKere3066 TOHHLIX

nniT

Kpamkoe onucaHue mexHono2uu. YKpenreHne BHELHUX OTKOCOB C UCMOSb30BaHWEM
Xene3006eTOHHbIX MIuT.

Okonozuyeckue npeumywiecmea:

- NnpegoTBpalleHe HeraTuBHoro BosgeicTteus OPO Ha OC nocpeactsom obGecneue-
HUA cTabUNbHOCTU MaccuBa 3aXOPOHEeHWUsi OTXOA0B.

OKoHOMUYECKue npeuMywiecmea:

- BO3MOXHOCTb yBenuueHunsi BMectumoct OPO 1 CHwkeHUsi yaesibHbIX 3aTpaTt Ha
pasmellieH1e OTXOA0B.

Pecypco- u aHepzocbepezaiouue NPeuMywecmesa. He BbisIBIIEHbI.

lNpumeHeHue 8 0cobbix KIUMamu4YecKux ycnoesusix. He BbisiBNieHo.

lNpumeHeHue e 0cobbix NPUPOOHLIX yeroeusiX. He BbISIBIEHO.

OzpaHuyeHus 0nisi BHeOPeHUs U UCIOJIb308aHUsI MEXHOI02uu:

- BbICOKasi CTOMMOCTb MaTepuanos.

Konuyecmeo eHedpeHuli — 3. N3 Hux:

- MOSIMIOHbI MPUNOBEPXHOCTHOTO 3aXOPOHEHMWSI NPOU3BOACTBEHHbIX OTXOA0B — 3;

- XpaHunuila, npefHasHauyeHHble A XpaHeHusi oTxonoB obpabatbiBalolmx npous-
BOACTB, KpoMe oTBanoB — 1.

BosmoxHocmb npumeHeHusi Ha Oelicmeyrowux obbekmax pasmeuweHusi omxo0oe.

NmeeTcs.
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lMepuod eHedpeHus — 1-2 ropa.

KoHmpornbHble nokasamesiu mexHoIo2uu. He BbisIBEHBI.

Mpw BoIsiBNeHWn HoBbix HAT, cBA3aHHbLIX ¢ 06yCTPOMCTBOM NPOTUBOMUNLTPALMOHHbIX
3KpaHOB, NPOTUBOMUNLTPALIMOHHBIX 3aBEC, YKPENNEeHNeM OTKOCOB, 0OYCTPOMCTBOM ApeHax-
HbIX YCTPOWNCTB, Xene3o6eToHHbIX GyHKepOB, HarHeTaTeNbHbIX CKBaXWH, OrpaXKaatoLmx
YCTPOWCTB no Tuny agamb obsarnosBaHWsl, 0COBEHHOCTAMU répMeTU3aLnN KOHTAKTHON 30HbI C
NoA3eMHbIMU BOJAMM, YCTPOMCTBOM HarHeTaTenbHbIX CKBaXWH UMK crnieuuarbHbIX nornola-
IOLMX CKBaDKWH, OOYCTPOMCTBOM CUCTEM OTBOAa v cbopa Guorasa u gpyrumm cuctemamu

obyctporictea OPO, 4.1 gormkeH ObiTb AOMNOMHEH.

4.2 HaunyuJwwue AOCTYMNHbIEe TEXHONOrMM NPU IKCNNyaTaLum

ob6bekToB pa3mMelleHnsa oTxoaoB

OkcnnyaTtauuss OPO BkoYaeT TEXHONorM4eckue onepauuy TpaHCROPTUPOBKM OTXO-
[0B; NOArOTOBKM OTXOAOB K PasMEeLLEHUIOo; pasMeLLeHns oTxoaoB; obpalueHus ¢ unbTpa-
LIMOHHbIMW, APEHAXHBLIMW, TanbiMK1, AOXKAeBbIMM BofaMu; obpalueHus ¢ BbiGpocamu B aTmMo-
chepy.

Mpumensiemble B Poccwitckoin depepaumm OCHOBHbIE CMOCOObLI OpraHusauuMu nepe-
YMCIEHHBIX BbilLE TEXHONMOIMYECKUX onepauun akcniyarauum pasnuyHeix suaos OPO npea-
CcTaBneHbl B pasgene 2.

HAOT, npumeHsiembie npu akcnnyatauun OPO, BbisiBNeHbl Ha ocHoBaHUM o6pa6oTku
CBe[IeHWi1, NpeAcTaBrieHHbIX B aHkeTax (Tabnuua 4.1), ¢ mcnonb3oBaHMEM METOAMKM onpe-
nenenust HAT, onucaHHoi B pa3gene 3.

Mo cocTosiHmio Ha 25 okTsibps 2016 r. BeisieneHsl HAT ans cnepyowmx TexHonormye-
ckux onepauwin akcrinyatauun OPO: nogroToBku OTXOA0B K PasMeLLeHuIo; pa3MeLLeHusi oT-
xo[0B; obpalyeHus ¢ hunbTPaLMOHHBIMUA, APEHAXHLIMUY, TaNbIMKU, AOXAEBLIMA BogaMu; 06-

patleHus ¢ BbiGpocamu B aTmoccepy.

4.2.1 HavnyJiume AOCTYMNHbIE TEXHONOrMU NPU NOAroTOBKe OTXOAOB K

pa3MeLeHro

K HaunyulwummM JOCTYMHBIM TEXHOMOMSAM NpYU NOArOTOBKE OTXOAO0B K pasMeLleHUto OT-
HOCSITCA:

- HATrog1 — COPTUPOBKA OTXOAOB C M3BMEYEHUEM PEeCYPCHLIX OpaKLMil U opraHude-
cKkux 6ropasnaraeMbix MaTepuarsos;

- HOTrop2 — n3mernbyeHue KyckoBbIX OTXOAO0B Nepes 3aXOpOHEeHWeM;
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- HOTnogs — npeccosaHne n 6pukeTUpoOBaH1e OTXOOOB Nepes 3aXOpoHeHNeM.

HOTnop1- COpTMPOBKA OTXOAOB C U3BME4YeHNeM PecypCHbIX (Ppakuui u
opraHuM4yeckmx 6mopasnaraeMmbix MmaTepuanos

Kpamkoe onucaHue mexHonozauu. CopTMpoBKa OTXOA0B C U3BIieYeHUeM PeCypCHbLIX
bpakumii u opraHuyeckux Guopaanaraembix MaTepuanoB OCYLLIECTBIISIETCH PYYHbIMA U Me-
XaHu4eckumu criocobamu.

Mpw py4HO COPTUPOBKE OTXOAOB BPYYHYIO OCYLLECTBIISIETCS pa3pbiB NAKETOB C OTXO-
Aamy 1 0TOOp KpYMHbIX BKITOYEHUIA. 3aTem OTxoAbl NepemelLLaloTcsl Ha CTONbl COPTUPOBKY,
nmbo neperpyxarTcs Ha NOoJaloWMiA KOHBeep, OTKyda NOCTynalT B KabuHy COPTUPOBKW.
OT60p OTOenbHbIX (LeneBbix) KOMMNOHEHTOB OTXOAOB OCYLLECTBIIAETCSA BPY4HYyl0 Ha CTonax
COPTMPOBKWA WU NPU OBWKEHUM OTXOOOB MO COPTUPOBOYHOMY KOHBeiWepy. OTcopTupoBsaH-
Hble OTX0Abl NepeMeLlanTcA B OTAeNIbHble CeKUUU UK B cneunalnbHbie KOHTeﬁHepH.

Mpu MexaHW4ecKoi COPTUPOBKE BPY4HYIO OTAENSIOTCA KpyrnHorabapuTHbie U MeLuato-
LMe BKIIOYEHUS (KPYMHbIE NIEHKW, KPYMHbIA TeKCTUMb M METasnnosnoM 1 T. n.). PaspbiB nake-
TOB C OTXOA4aMu NPOU3BOAUTCH BPYYHYH MIM C NOMOLLIO crieuuanbHbiX YCTPOMCTB (pasphbl-
BaTeneun u T. n.), obecneunBaomMxX TalKe BOPOLLEHNE BCKPLITLIX NakeToB. C nomoLybLio cne-
uvanbHbIX yCTpoicTB (6apabaHHbiX rpoOXoToB, BMBPOCUT M T.M.) OTXOAbI Pa3fensioTcs Ha
pasnuyHble Mo KPYNHOCTU dpakuum. MNpy nomMoLLyM MarHUTHOIO M 3NeKTPOAVHaMUYECKOro ce-
napaTtopa OTAensitloTCs COOTBETCTBEHHO YepHble 1 LBEeTHble MeTannbl. [ns noBblleHUs ka-
yecTBa BblOENeHWs LeneBbiX KOMMOHEHTOB OTXOLOB BO3MOXHO WCMONb3OBaHWE [OOMOSHU-
TerbHbIX CenapupyloLLUX YCTPONCTB (HanpUmMep, aspocenapaTtopoB U ap.).

M3BrieueHHbIe Npy COPTUPOBKE pecypcHble dpakummn oTxoaoB U GropasnaraeMbie Ma-
Tepvarns! B fasnbHenlem mMoryT 6biTb HanpasneHa Ha yTunusauvio unn obesspexvsaHue.

Okonozuveckue npeumywiecmea:

- YMeHbLUEHNe macchl 1 06LeMOoB pa3MeLLaemMbix OTXOA0B, KaK CrefCTBME — CHWDKe-
Hue amuccuii 6uorasa B atMmocdepy 1 06bemoB obpazoBaHusi hunbTPALMOHHLIX BOA;

- CHWKeHMe MOCTYNIeHUs1 B OKPYXXaloLWy0 cpefly TOKCUYHbLIX COeQUHEHUA (TshKenbix
MeTansnoB U T. N.) BBAAY NpeasapuTenbHOro otéopa Yactu onacHbIX OTXOA0B U OTAEeNeHust
4YacTy OnacHbIX OTXOAOB BMECTE C MEesfikoin dhpakumein (Hanpumep, XMMUYECKUX UCTOUHWUKOB
TOKa).

OkoHoMuyvecKue npeumywecmea:

- npoaneHue cpoka akcniyartaunm OPO BcnencTsue HanpaeneHWst YacTu OTXOAO0B Ha
yTunusauuio unm obesspexvsaHue;

- BO3BMOXXHOCTb BblAefieHns 1 NpoaaXXu BTOPUYHOIO ChipbSl.
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Pecypco- u aHepeocbepezaiowue npeumywecmea:

- BO3MOXHOCTb WCMOMb30BaHUs PECYpPCHOrO WMINN 3HEepreTnyeckoro noTeHuuana ot-
COpPTUPOBAaHHbLIX KOMMOHEHTOB OTXOA0B,

- HU3KuUe yAernbHble 3aTpaTbl SHEPrM Ha 3KCNlyaTauuilo PyYHON COPTMPOBOYHON M-
HUW.

lMpumeHeHue 8 0cobbix NPUPOOHBIX YCIIOBUSIX:

- PV pa3MeLLeHN COPTUPOBOYHOM JIMHWM B 3aKPLITOM OTarjiMBaeMOM MOMEeLLEeHNUM
OrpaHNYeHuin HeT.

OzpaHuyeHusi Onsi GHeOPEHUS U UCMONb308aHUSI MEXHOI02uU:

- 3(hheKTUBHOCTb COPTMPOBKU CYLLECTBEHHO 3aBUCUT OT NEepBOHAaYanbHOro cogepxa-
HUSI KOMMOHEHTOB BTOPUYHOMO Chipbsi B OTXOAAX W PbIHOYHBIX LIEH HA BTOPUYHOE Chbipbe —
NMpyY HU3KOM PECYPCHOM MOTeHuMasie OTXOOOB WX COPTUPOBKA MOXET ObiTb 3KOHOMUYECKU
HeadheKkTUBHA.

Konuuecmeo eHedpeHuli — 7. U3 Hux:

- 06beKTbl 3axopoHeHust TKO— 7.

Bo3aMoxHOCMb NpuMeHeHus1 Ha delicmeyioujux obbexmax pasmeuweHus: omxo0os:

- TEXHOJIOTUS MPYMEHUMA MPU HANMYUK BOCTATOUHbIX NNOWaaen.

Mepuod eHedpeHusi — Ao 1 ropa (cpegHeCPOYHbI Neproa BHEAPEHWS).

KonmponbHbie nokasamesnu mexHonozauu. He BbisiBNEHbI.

HATnog2- U3MenbueHne KycKkoBbIX OTXOAOB Nepen pasMeleHuem

Kpamkoe onucaHue mexHornozuu. NamenbyeHune KyckoBbiX OTXOZI0B OCYLLECTBNSETCA
Ha NepeaBMXHbLIX YCTaHOBKaX HeO6X0AMMO MOLLHOCTM Ha FYCEHUYHOM WUIN KOJIeCHOM Xopay,
CaMOXOOHbIX Un Gykcupyembix.

Skonozudeckue npeumywecmea:

- TexHonorus o6ecneunBaeT NOArOTOBKY K PasMeLLeHuio KpynHorabapuTHbIX OTXOAOB,
a TalKe CHWXaeT B3pbIBO- M NMOXapoonacHOCTb 0TXOA0B, 06nafalowmx TakuMm CBOMCTBAMMN.

OkoHomuveckue npeumywecmea:

- BCNEACTBUE MOBbLILLEHWSI NSIOTHOCTU OTXOA0B B MAaccuBe, YBenuMuuBaeTcsl BMECTu-
MocTb OPO, UTo NpUBOAUT K CHIMKEHUIO ce6ecTOMMOCTN pasMeLLLeHNs OTXOL0B;

- TEXHOMNOIMUsI NO3BOJISIET PACLUMPUTL CMEKTP NPUHUMAeMbiX OTXOAOB, YTO MOSOXKWU-

TenbHO CkasbiBaeTcs Ha okynaemoctu OPO.
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Pecypco- u aHepeocbepeaatowue npeumywecmea:

- MOBMNBbHOCTBL UCTONb3YeMbIX YCTAHOBOK NMo3BonsieT obxoauthes 6e3 coopyxeHus
CTauMoHapHbIX y3noB 06paboTku oTx0A0B C CONYTCTBYIOLLMMMW WHXEHEPHBLIMU KOMMYHMUKa-
umaMu;

- PN U3MeNnb4YeHUN OTXOAO0B CYLLEeCTBYeT BO3MOXHOCTb BbiAeneHusi Lenesbix dpak-
UMt WM KOMMNOHEHTOB A1 BTOPUYHOTO UCNOSb30BaHMUS.

lMpumeneHue e 0CcobbIX MPUPOOHLIX YCIIOBUSIX:

- KaK NpaBuWO, HemNb3s UCMONbL30BaTb HA OTKPLITBIX NJOLWAAKax Npu Temnepatype
Bo3ayxa Hmke —20 °C.

OezpaHuyeHus Onsi BHeOPEHUS U UCMOb308aHUST MEXHOI02UU:

- OTHOCUTENBLHO BbICOKasi CTOUMOCTb, YTO B COYETAHUM C BbICOKOW NpOM3BOAWUTENbHO-
CTblI0 YCTaHOBOK fefaeT uMx BHeapeHue uenecoobpasHbim Tonbko ans OPO ¢ Gonblioin
MOLLHOCThIO.

Konuuecmeo eHedpeHuil — 3. N3 Hux:

- 06bekTbl 3axopoHeHust TKO— 3.

Bo3moxHoCcmb npumeHeHusi Ha Oelicmeyrowux obbekmax pasmeuieHust omxo0doe.
Bo3mMoxHO.

lMepuod eHedpeHusi — po 1—2 Hepenb (KPaTKOCPOUHBIN Nepuos BHeAPEHUS).

KoHmpornbHbIe nokasamenu mexHonoauu:

- o6ecneveHve uamenbueHus gns TKO go dpakumm kpynHocTbio He Gonee 200 MM.
HOTnops- MpeccoBaHne n 6pukeTMpoBaHne 0TXOAO0B Nepes pasMeLleHnemM

Kpamkoe onucarue mexHonozuu. MNpeccoBaHne npeactasnsieT npouecc obpaboTtku
OTXOA0B AaBfeHUeM, NPOU3BOAVMLIN € LIeSbl0 YBENMYEHUs! NNOTHOCTU U yMeHbLUeHUst 00b-
eMa pasMeLLaeMbIX OTXOM0B.

BpukeTtupoBaHue npepacrasnseT coboil npeccoBaHne OTXOAOB B KyCKA OOHOPOAHOIO
cocTaBa 1 reomeTpuyecku npaewsbHo GopMmel, Tak HadbiBaeMble GpukeTbl, C nocneayoLlei
06BsA3KOIN Mx GeueBKON, NPOBOIIOKOW, CETKOM, MMEHKON MW APYIMMU MaTepuanamMm c Lenbio
npeaoTspalleHnus paspyLleHust.

Okonozuveckue npeumywecmea:

- CHWKeHWe B3PbLIBO- M MOXapoonacHOCTU OTXOA0B, 0bnajalowmx TakumMyM CBONCTBa-
Mu;

- CHWkeHne 06bemoB 0GpasoBaHNs (PUNLTPALIMOHHBIX BOA;

- obecneyeHve 3aWwmTbl OT NPOHUKHOBEHNSI HACEKOMBIX, MTULL, FPbI3YHOB;

- NpefioTBPaLLeHe BblAeNeHuUsl 3arpsA3HAIOLLIMX BELLECTB B aTMOCEPHbI BO3AYX;
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- VCKITIOYEHUEe pas3BevBaHus fierkux paxkumuii OTXO[0B.

SkoHomuveckue npeumyuwiecmea:

- npopfieHune cpoka cnyxbbl OPO 3a cueT ymeHblLeHUss ob6bema 0TX04oB, NocTynao-
LUMX Ha pa3MeLleHue;

- CHWXKeHWe TPaHCNOoPTHLIX 3aTpaT Npy AOCTaBKe OTXOA0B K MECTYy pa3MeLLeHUsi C Uc-
nonb3oBaHNeM crieyuansbHoro obopyosaHus;

- CHWKEHMe CTOMMOCTU NMPEeCcCOBaHNUsA OTXOAOB MPU OTCYTCTBAM MaTepuasioB, Heobxo-
AvMbIX anst 06853k OpukeTa, a Takke BEepPOATHOCTM pa3pbiBa OpukeToB BBMAY MX BbICOKOW
NSIOTHOCTM.

Pecypco- u sHepzocbepezaiowjue npeumyuiecmea:

- yknagka GpuKeTOB no3BOSisieT AOCTUYb POBHOW M OAHOPOJHOW MNOBEPXHOCTH, YTO
no3BosNsAeT ynpoCcTUTb onepauuio No yknaake rpyHta U CHU3nTb o6beMbl ero UcnonbL3oBaHUs.

lNpumeHeHue e 0cobbix NPupodHbIX ycroeusix. He BbISIBIEHO.

OzpaHuyeHust Onst 6HeOPEHUS U UCTONb3068aHUs1 MexHoso2uu. He BbisiBieHO.

Konuuecmeo eHedperuli — 3. U3 Hux:

- 06bekTbl 3axopoHeHust TKO— 3.

BosamoxHocms npumeHeHusi Ha Oelicmeylowux obbekmax pa3meuweHuss omxo0os:

- HeobxoaMMma YacTU4Hasi PEeKOHCTPYKLIMS CylecTByloLero o6opynosaHus.

lNepuod eHedpeHusT — He BbISIBNEHO.

KonmponbHbie nokasamernu mexHonoauu. He sbisiBneHo.
4.2.2 Hauny4wime AOCTYMNHbI® TEXHONOrUM NPU pasmeLieHMM OTXOA0B

OnpegeneHve HOT pasmelLeHMs OTXOAOB OCYLLECTBSIETCH ANS PasfUYHbIX CrNoco-
60B pa3amelleHNs 0TX040B, NpUMeHsieMblx B Poccuiickoii depgepaumm u ykasaHHbIX B pasge-
ne 2, a Taloke ons rpynn 0TX0O0B PasfUYHbLIX NO CBOUM CBOMCTBAaM.

Mo cocTosiHMio Ha 25 okTaAbpsa 2016 r., HA OCHOBaHUWM CBeAEHWUIA, NPeAOCTaBEeHHbIX
no peayrnsTatam aHkeTuposaHus (tabnuua 4.1), Boisenexst HAT:

- NPV pa3melLeHMn HaBasioM (Hachbinbio) OTX0A0B A06LIMM 1 oboraleHns NPUPOAHbLIX
pecypcos;

- NPy pasmelLeHNn OTXOA0B, CBSI3aHHbIX C A06bIvel HedTu 1 rasa;

- MpyY pa3MeLLeHnn HaBasiom (Hacbinblo) 0TXoA0B 0ob6pabaThiBaOWMX U UHbIX NPOU3-
BOACTB;

- NpU pasmeLLeHn TBepAbIX KOMMYHarbHbIX OTXOA0B.
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4.2.2.1 Hannyuwme [OCTYNHbIE TEXHONIOrMU NPU Pa3MeLLeHUM OTXOA0B A00kLIYM

M oborauieHMsi NPMPOAHLIX PeCypcoB HaBanoM (Hachinbio)

K HaunyuwuM JOCTYMNHbIM TEXHONOTMSIM NPU pas3melLeHnn oTxonoB Aobbiun u obora-
LL{eHMs1 NPUPOAHbLIX PECYPCOB HAaBAJIOM (HAChINbIO) OTHOCATCA:

- HATro_Hi)1 — rvapoopolLeHne Npyu pasmeLLeHnn oTxodoBs fobbiumn 1 oborauieHus
NPUPOAHLIX PECYPCOB HABASIOM (HACHIMbIO).

HAOTro Hey1. MTMapoopolweHue npu pasmelieHun oTxopos fo6brm 1 oboraweHus
NpUPOAHLIX PeCYPCOB HaBasioM (HachiMbHo)

Kpamkoe onucaHue mexHonozuu. TeXHONOrMs NpUMeHsIeTCA Npu pasmeLLeHnn oTxo-
poB no6blun B oTBanax. MMapoopoLLeHe OCYLLeCTBNAETCA B NpoLecce YNSIOTHEHUS] OTXO-
boB. B kauecTBe opoluaiollei Xuakoctu MoryT GbiTb MCNONb30BaHbl BOAA, (hMnbTpaLmoH-
Hble, TeXHOSIorM4Yeckue U Np. BoAbI.

Okonozuyveckue npeumywiecmea:

- obecneunBaeT nbiienogaseHue.

OkoHomuveckue npeumywecmea:

- OTCyTCTBME HEOGX0AMMOCTY B CTPOUTENLCTBE OrpaxgatoLmx AamMo;

- BO3MOXHOCTb pasmeLleHust Ha oTBajiax 6onbluero KoiMyecTsa OTXOA0B Ha OOHON U
TOW e nyowaam, Yem B XpaHunmviLax.

Pecypco- u aHepzocbepezaiouue npeumywiecmea. He BobisiBrieHo.

lNpumeHeHue 8 0cobbix NPUPOOHBLIX ycrosusix. He BbisiBNeHo.

OzpaHuyeHusi Onsi BHeOPEeHUS U UCIOIb308aHUsI MexHomo2uu. He BbISIBNEHO.

Konuuecmeo eHedpeHuli — 5. U3 Hux:

- OTBasibl OTX040B AOGbI‘-IVI nonesHbIX Uckonaembix — 5.

BosmoxHocmb npumeHeHusi Ha Oelicmeylowux obbekmax pasmMeuwieHusi omxodoe.
He BbisiBneHo.

lMepuod eHedpeHuUs1 — He BbISIBIIEHO.

KOHmpOﬂbele nokasameru mexHorio2uu. He BbIsSiIBNEHO.
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4.2.2 2 Hanny4wme [oCcTyNHbIE TEXHOMOrMU NPU 3aXOPOHEHNUH OTXO/I0B,

CBfI3aHHbIX C A06blyen HedTH M rasa

K Havny4ywmmM goCTynHLEIM TEXHOMOMMAM Mpu 3aXOPOHEHUN OTXOA0B, CBAI3aHHbLIX C A0-
Obluei HedbTH 1 rasa OTHOCATCS:

- HOTpo_Hwr1 — HarHetaHue OoTXOAO0B, CBS3aHHLIX ¢ Aobbiuel HedTV 1 rasa B nnacT-
KONNeKTop, COCTOSILLUA U3 NecYaHUKOB U aneBpoSIMTOB ¢ BOAOYMNOPHBIMU CIOSIMW U3 [TINHK-
CTbIX Nopog;

- HATpo_Hur2 — 3anornHeHWe oTxofamu, CBfi3aHHbIMM C Ao6biyel HedhTm K rasa, wuc-

KyCCTBEHHO CO34aHHOW MOfI0OCTU B MHOrOfI@THEMEpP3bIX Nopoaax.

HATeo_uwr1. HarHeTanme oTxon0B, CBA3aHHLIX C A06LINeR HedTh 1 rasa, B
NNacT-KONneKTop, COCTOALMA U3 NeCYaHUKOB U arneBpPONUTOB C BOAOYNOPHbLIMU

CNnosiIMM U3 NMUHUCTLIX NopoA

Kpamkoe onucaHue mexHonozuu. ObecneyeHne TEXHUYECKU YCNELIHOW W 3Korormye-
ckun BGesonacHoW peanusauum rog3emMHOro pasMeLLeHnsi MoXxeT GbiTb 4OCTUIHYTO B onpepe-
NeHHbIX, BrnaronpusTHLIX Ans ero NPUMEHEeHUsi rmgporeonornyeckux ycnosusix. Hambonee
GﬂaI'OI'IpVIﬂTHbIMVI B AaHHOM OTHOLUEHUM ABNATCA BOAOHOCHbLI® MOPU3OHTbLI OTpMUaTeNlbHbIX
I'IJ'IaTd)OpMeHHbIX CTPYKTYP, M30SIMpOBaHHbIE BblepXaHHbIMM BOAOYNOPHLIMM nnactaMu OT
3KCMIyaTUPYeMbIX WM MPUrOAHbIX K XO3SIMCTBEHHOMY WCMONb30BaHUI0 BOAOHOCHBLIX FOpu-
30HTOB BeCbMa 3aTpyAHEHHOW 30Ha BogoobmMeHa BepxHel rmapoaMHaMUYecKon 30HbI U CO-
Aepxaiime noasemMHble BoAbl MOBLILIEHHOW W BbICOKO MWHEpanu3aLum, UCKovatowen mx
pauMoHanbHOe NpMMEHeHVe B HacTosILLee BPEeMs U B NEPCneKTMBe.

OCHOBHbIM Ha3Ha4yeHuem 3aXOpOHEeHUsA 0TX0A0B HarHeTeHneMm SBNsieTCH obecneue-
Hve GesonacHol, cTabunbHOW M OONrOCPOYHOW NOKanu3aumMu 3akadaHHbIX oTxonoB. opwu-
30HTbI, NpefHasHayeHHble AN HarHeTeHusl, MMelnT HeobxoauMbie v3onupylowme nNacTbl
Ans Toro, 4Tobbl 06ecrneYnTb NOMHYK0 NoKanM3aLuuio OTXOAO0B B Niiacte U He AoNyCTUTb KX
BbIXOj@ HA NOBEPXHOCTb. [is 3TOro NpoBoAWTCS rNyOOoKMiA aHanu3 peaynLTaToB reonoruye-
CKOr0O UCCIieJ0BaHUS U MOAENTMPOBaHUS C UCTIONIb30BAHMEM KOMIBLIOTEPHbBIX MPOrpaMM.

MpumeHsiemas TEXHONOMMs!, NpegHa3sHauYeHHas! 1Sl 3aXOPOHEeHUs1 0TX0A0B OypeHus,
BKNoyaeT cenapaumio (otaeneHve 6ypoBoro pacreopa), c60p, TPAHCMOPTUMPOBKY, U3MESb-
YeHue, pa3xmKeHue, peareHTHy0 06paboTky BbIGYpeHHOM Nnopoabl.

MopgrotoBneHHasi cMech (Mynbna) 3akaynmBaeTcsl oA AaBfieHMeM, Heo6XxoaumbIM st
obecneyeHus Heoﬁxop,wmoﬁ npueMucTocTu, HanpuMmep, nyteM Cco3gaHus CUCTeMbl noas3emM-

HbIX TPELUMH B obnactu 3aXOpPOHEeHUs.
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Ins atux ueneit nogbupaloTcs nHTepBasbl MUHUCTO-aneBpasnivToBbIX NacToB ¢ HU3-
Ko NPOHULIAeMOCTbIO C obs3aTenbHbIM HaNnU4Uem NOKPbLILLKK B BUAe nec4aHuka ¢ xopowiun-
MU CbVIHpraLIVIOHHO-eMKOCT HbIMKU cBoOWCTBamMu. B rmuHax NpouCxXoauT OTIIOXKEeHune TBepAablX
yacTul, B TO BpeMsl Kak Xuakas ¢asa oThunbTpoBbIBaETCA B NEeCYaHUK, BCIeCTBME Yero
NpoMCXoauT pa3rpyska AaBneHus B ckBaxuHe. B peaynbTaTe pasrpy3ku faBieHUst Ha rpaHu-
Lie MUHa-NecYaHuK, NecHaHuK CRNyxXuT 3KPaHOM ANA NpefoTBPaLLEHUs1 HEKOHTPONMPYEMOro
BEPTUKAJILHOIO POCTa TPELUMHBI.

Kpome TOro, BO3MOXHO 3axXOpOHEeHue oTxoaoB OGypeHusi B NecHaHuku, MMeloLme rnu-
HWUCTYIO NOKPLILWKY. B pesynbtate npovcxoaut GbicTpas ovnbTpaums XUOKOCTM B MacT, a
HanuyMe MOKPLILLKM B BUAE IMWHbI NO3BOSISIET NPeaoTBpaLlaTb BepTUKANbHbIA poCT Tpelm-
Hbl M CAEPXMUBATL 3aKaveHHbIe OTXOAbI B Npeaenax obnacrty 3axopoHeHus.

HenpepbiBHOe HarHeTaHWe 3HauMTesbHbIX 06GBLEMOB NyNbrbl NPU 3aXOPOHEHUU OTXO-
noB 6ypeHust npuBoauT K 06pasoBaHuio Gonbluoi AnvHbl TpewmHbl. MopuuoHHoe HarHeTta-
Hve 06beMOB Nynbfbl C MHTEPBaNaMU OCTaHOBKM, AOCTATOYHLIMU SIS MOJSIHOrO 3aKPbITUS
TPELVHEI, NPMBOAUT K 06pa30BaHMI0 STIOKaNbHOW 06BEMHOI «obnacTn 3aXopoHEeHUM» OTXO-
[0B (JOMEHa), COCTOSILLEN U3 MHOTOUMCIIEHHBIX KOPOTKUX TPELUWH pa3fiMyHON OpueHTauumn B
npu3aboiHOA 30HEe CKBAXMHbI.

Mo cpaBHEHWIO C OOMHOYHOIN NMOCKON TPeLLMHON, koTopasi obpasyeTcs npu Henpe-
prBHOVI 3aKauke nynbnbl, NOPUNOHHOE HarHeTaHWe Nynbhbl NO3BONAET COo34aTb MHOrouvuc-
NeHHble TPeLUMHbI pa3NUYHO OpUeHTaLuKn 1 pa3MecTuTb 6onbluoit 06bem oTxonoB GypeHus
B OTHOCUTENbHO KOMMAaKTHbLI AoMeH. MpoucxoanT 3To 3a CYET NOCTENEHHOro BbipaBHUBAHUS
rOPV30HTaNbHbIX HaNPSDKEHWUIA NpU NocnefoBaTeNlbHOM 3aXOPOHEeHUM Mopuuii oTxopoB Oy-
peHusi BHYTPW OTAENbHbIX TPelmH. B peaynbTate, ¢ HarHeTaHMeM Kaxgoi NopuuM OTXOAOB,
fJaBreHve rmgpopaspbiBa nracta MnocTeneHHo Bo3pacTaeT W, B WTOre, AOCTUMraeT MaKcu-
MaJibHOrO FOPU30HTASILHOIO HaMPSHKEHUSI.

Okonozuveckue rnpeumywiecmea:

- NnpeaoTBpalleHne HeraTUBHOTO Bo3gencTBusl oTxoaoB Ha OC nocpeacTtsoM usons-
LMK OTXOAOB B Npefernax niacra-komnnekropa.

OkoHoMuyeckue npeumMyujecmea:

- anvTenbHblin (bonee 50 neT) cpok akcniyatauuu, 6e3 notepy 6asoBLIX CBOMNCTB U
XapaKTepPUCTUK, YMEHbLLIAETCS1 CPOK OKYNaeMOCTU TEXHOSIOMMN BCIIeACTBME CHWKEHUS aMop-
TU3aLMOHHBIX 3aTpaT Ha ee BHepeHue;

- pacluMpeHue nepeyHs pasmellaeMbiX OTXOA0B, YTO MONOXUTENbHO CKa3biBAeTCH Ha

okynaemoctu OPO;
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- OTCYTCTBYET HEobXoOMMOCTb CTPOMTENbCTBA XpaHunuw, (Hanpumep, MOSIUIOHOB,
ambapos);

- BO3MOXHO 3aXOPOHeHWe 3HaunTerbHo Gonbluero o6bema 0TX0[0B, N0 CPABHEHUIO C
pasmelLeHMeM UX B XpaHUnmLLax.

Pecypco- u aHepzocbepezalowue rpeumywecmsa:

- OTCYTCTBYET HEOOXOAMMOCTb M3bATUSI 3EMENbHbIX PEecypcoB Ansi CTPOUTENbLCTBa
crneunanuaMpoBaHHbIX NoNMroHoB/ambapos;

- UCMOMNb30BaHNe eCTECTBEHHbIX NPOTMBOMUILTPALMOHHbLIX 3KpaHOB — Hag v nog, no-
rMOLAKLWMM NN1acToM.

lMpumereHue e 0cobbix NpupoOHbIX ycrosusix. He BbisiBNEHO.

OezpaHuyeHusi Onsi BHeOPEHUs U UCIOIb308aHUSI MEXHOI02UU:

- ONpeaensaTCsa reoforMUYeckUMmU U rMOpOreosIorMYecKUMm YCIOBUSIMUA, @ UMEHHO:

- HanMuMe TeKTOHWYECKUX pa3rioMOB;

- OTCYTCTBME FMMHUCTBIX MOKPbILLEK Had- U o 06nacTbio 3aXOPOHEHUs! OTXOA0B;

- NepeceyeHne TpaeKTopuin Opyrux CKBaXWH U TEKTOHUYECKUX Pa3fioMOB 1 Ap.;

- MeTOf, 3KOHOMMUYECKN 3(hHEKTUBEH Ha KPYMHbIX 0ObeKTax ¢ NPOAOIKUTESIbHBIM Me-
pvofom paspaboTku MeCTOPOXAEHWUNA.

Konuuecmeo eHedpeHuli — 5. U3 Hux:

- CUCTEeMbI NOA3EMHOro 3axXOPOHEHUA XUAKUX N PadXXKeHHbIX 0TX040B — 5.

BoamoxHocmb npuMeHeHusi Ha Oelicmeyiowux ob6bekmax 3axopOHeHUsi omxo0oe.
He BuisiBneHa.

lMepuod eHedpeHuss — oo 0,5-2 ner.

KoHmponbsHble nokasameiu mexHonoauu:

- MapameTphbl npouecca 3akayku (YCTbeBOe AaBrieHne, CKOPOCTb 3aKayku, napameTphbl
LUSIaMOBOIA NyIbIbl: NIOTHOCTb, BA3KOCTD);

- OTCYTCTBME M3MEHEHUI KAYeCTBAa OKPYXaloLel cpefbl B TOUKaX KOHTPONS.

HAOTpo_Hur2- 3anonHeHue OTXOAAMM, CBA3AHHLIMM C A00LIYEn HeddTH 1 rasa,
CKBaXWHHOIO NOA3EeMHOro pe3epByapa B MHOTONeTHeMep3nbIX

MenKoaMCNepCHLIX nopoaax

Kpamkoe onucaHue mexrHonozuu. CKBaXWHHbI Noa3eMHbI pe3epByap CO3paeTcs
METOAOM BOHO-TEMNIIOBOrO pa3pyLUeHUsi MHOroNeTHEMEp3rbiX MENKOAMCNEpPCHbIX nopoa ¢
nocneaylowmm 3pnudTHEIM NOALEMOM NynbMbl PaspyLUEHHbIX NOPOoA Ha NoBepXHOCThL. [o-
poabl, coaepxaiume 6onbluoe KONMMYECTBO MUHUCTBIX YacTul, (FIMHbI, CYTTIMHKKM) Noxo nogd-

Bep)XeHbl BOAHO-TENSI0BOMY pa3pyLUeHU0, NO3TOMY OCHOBHOW LieSbi0 UHXEHEPHbIX U3blCKa-
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HWiA SIBMSIETCA NMOUCK BblAePXXaHHbIX MO MOLLHOCTY NSTacTOB MENKOAWUCNEPCHLIX PYHTOB (nec-
KW, cynecu u T. n.).

MonsemHble pesepByapbl CO3[aOT B MHOrofieTHeMepanbix nopopjax. EpuHuuHbIA
o6bem noa3eMHbiX pe3epByapoB onpenensieTcsl UCXo4sl U3 recniorMYeckx yCroBuin Meparno-
ro maccvMea M AaHHblXx no o6bemam obpasoBaHusi oTxonoB. OTxoabl pasmeLlanTes B noa-
3eMHbIX pesepByapax W 3a cueT eCTEeCTBEHHOro Xoroda NepexoasT B TBepaoMeparoe co-
cTosiHMe, YTo obycnaBnvBaeT OTCYTCTBME Murpaumu 3arpssHsiiowmx Bewecte B OC. [ns
YCKOPEHUsI MnpoLiecca NpoMep3aHnsi OTXOLOB B 3aMOJSIHEHHbI pe3epByap yCTaHaBnMBaeTcs
CEe30HHO-AENCTBYIOLLEe OxXfaxaaroLlee YCTPONCTBO.

Mpu ucnonb3oBaHUM OAHHON TEXHONOMMU BO3MOXHO NpUMEHeHne [ByxX crocoboB 3a-
KrnagKn CKBaXXMHHOMO NMOA3EMHOro pesepByapa: rMapaBiMyeckas 3aknagka XUOKMX U pasxu-
XEeHHbIX OTXOO0B C NpefABapWTesibHOW NOAroTOBKOM MynbMbl, CyXasi 3aKnaaka TBepabiX U oT-
BEPXXAEHHbIX OTXOO0B C NpeaBapuTesibHbIM U3MeNbYEHUeM.

Okornozuyeckue npeumyuwecmea:

- HENPOHNLIAEMOCTb MHOMONETHEMEP3NbIX NOPOA, KOTOpas rapaHTUpyeT OTCYTCTBUE
MUrpaumm KOMMOHEHTOB OTXOLOB;

- rnybuHa 3axopoHeHusi 0TX0[oB (Hxe 15 M OT NOBEPXHOCTU 3eMNnn), UCKITIoHaIoLLeN
BO3MOXHOCTb BO3[ENCTBMSI HA MNOYBEHHO-PACTUTESIbHLIA MOKPOB, KOHTaKTbl C CE30HHO-
TanbiIMX BOAAMW NMPU HaxoXXgeHn nnowlaakn B 30He NaBOAKOBOIo 3aTonyieHUsA U KOHTaKTbl C
Apyrumn komrnoHeHTamu OC;

- UCMOMNb30BaHWe, MoNy4YaeMbIX MpyU CTPOUTENbCTBE NOGOYHLIX NPOAYKTOB (NEeCOoK u
BOZA), B KA4EeCTBE BTOPUYHBLIX ChIPbEBLIX MaTepuarios;

OkoHOoMuYecKue npeumMywecmea:

- OTCYTCTBME B KOHCTPYKLMM NOA3EMHOIO pe3epByapa Kakux-imbo MCKYCCTBEHHBIX Ma-
TepuanoB (6ETOH, MeTaNSIOKOHCTPYKLUMMU U T. M.);

- He3HauvuTenbHas nnowagb OTBOAUMbIX 3eMerlb,

- BO3MOXXHOCTb COBMECTHOIO 3aXOPOHEHMWS XXUAKOM 1 TBepaon ¢asbl OTXOA0B;

- Ucrnonb3oBaHue NobGOYHO Nonyyaemoro npodykTa (necka) B KauecTse CTPOUTENTbHOIO
maTtepuarna Ans OTChINKW NIoLaa0K U A0POr;

- OTCYTCTBME Ha3eMHbIX COOPYXXEHMUIA;

- HU3Kasi MaTeprarioeMKocCTb;

- UCMONb30BaHNEe BOAbl B KAYECTBE OCHOBHOMO TENSIOHOCUTENSI U areHTa paspylueHust
MHOroneTHeMep3arbIX NOPoZ, Npu CTPOUTENLCTBE NOA3EMHbIX pe3epByapoB;

- UCNOoNb30BaHWe BOAbI 1151 pa3XmkeHnsi TBepablX OTX040B Npu HeobxoOQuMoCTHy.
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Pecypco- u aHepeocbepezaiowue npeumywecmesa:

- ucnonb3oBaHne No6oYHbLIX NPOAYKTOB (MECOK U BoJa) B KAYECTBE BTOPUYHBIX Chipb-
€BbIX MaTepuasioB, NMO3BOJSIAOLLMX SKOHOMUTL NPUPOAHLIE PeCypChl;

- 3aXOpOHEHUe OTXO[0B C HECKOSIbKMX BypOBbIX NIOLAA0K OQHOBPEMEHHO;

- 3axXopoHeHue Niobbix 0TXO0B, CBA3aHHbLIX C A00OLIYel HedTn u rasa;

- BO3MOXHOCTb 3aXOPOHEHUs1 ApYrMX BUAOB NPOU3BOACTBEHHLIX OTXOA0B;

- BO3MOXHOCTb KPYITIOFOAUYHOW U KPYTTIOCYTOUHOW paGoTbl.

lMpumeHeHue e ocobbix NpupodHbix ycrnosusix. Mpu HaNMUMM MHOrONETHEeMep3sbiX
MesKoauCNepPCHbIX NMOPOA, B KOTOPLIX OCYLUECTBIISIETCS 3aXOPOHEHUe, BO3MOXHO NpUMeHe-
HUe TeXHONMOMMM Ha TeppuUTOpuUsix 3abONIOYEHHBLIX UK C NepPUOAVYECKMM 3aTONJSIeHUeM no-
BEPXHOCTHbIMW BOOAMMN.

OzpaHuveHus Ornisi BHEOPEHUs U UCTIONb308aHUsT MEXHOII02uu:

- HanUuMe AUCNEepCHbIX Mep3rbiX FPYHTOB;

- TeMnepaTypa BMelLlalowmx nopog Huke —3 °C;

- OTCYTCTBME FOPM3OHTOB MEXMEP3NOTHLIX BOA;

- 060CHOBaHME N0KanM3auumn OTXOA0B B NOA3EMHbIN pesepsyap.

Konuuecmeo eHedpenull — 3 U3 Hux:

- CUCTEMbI NOA3EMHOr0 3aXOPOHEHUS XKULKUX U PasXKIDKEHHbIX OTX0A0B — 3.

BosmoxHocmb npumeHeHusi Ha Oelicmeyioujux ob6bekmax 3axOpOHeHuUsi omxo0oe.
He BbiIsiBNEHo.

lMepuod eHedpeHust — Ao 1 ropa (CpeaHeCPOoUHBI Nepuop BHEAPEHMs).

KonmponbHbie nokaszamenu mexHonoauu. He BbisiBneHo.

4.2.2.3 Hauny4wmue AOCTYNHbIE TEXHONOrMU NPU pa3MellleHUU OTXOA0B

o6pabaThiBaloOLWMX U UHBIX NPOU3BOACTB HAaBaNOM (HachINbkio)

K Havny4lwmm gOCTYNHBIM TEXHOSIOMMSIM NPpY pasMeLLeHun 0TxoaoB obpabarTbiBaroLmx
NPOW3BOACTB HABANOM (HaCbINb) OTHOCUTCS:
- HOTpo_HH)2 — YNMNOTHeHMe oTXonoB obpabaThbiBatoliux NPOW3BOACTB NpU UX pas-

MeLLEHUM HaBariom (Hacbinbio).

HATro_nnH)2- YNNOTHEHMe 0TXOA0B 06pabaThbiBalOLIMX NPOM3BOACTB NPU MX
pa3MeLLeHnn HaBanom (HachbInbio)

KpamKoe onucaHue mexHoroz2uu. YNnoTHEHUe 0TXO40B NMPOM3BOAUTCA NOCIIONHO Npu

nocTynaTenbLHOM ABWKeHUM Dynbaosepa Unu KOMMaKkTopa No MaccyBy OTXOAOB.
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BbiGop o6opyaoBaHusi, UCMOMb3yeMOro AJisi YNiOTHEHUS1 OTXOA0B, 3aBMCUT OT Kaue-
cTBa 0TX0A0B, nfowaau un mowHoctn OPO.

Okonoaudeckue npeumyujecmea:

- cokpaleHue o6beMoB 06pa3oBaHus (UNLTPaLMOHHLIX BOA, BCReAcTBUe 3aTpyaHe-
HWS1 NPOHWKHOBEHUSA BOABI C noBepxHocTH Briy6s OPO.

OkoHomuueckue npeumywjecmea:

- yBenu4eHne BMECTMMOCTM 0ObekTa pa3MellieHust oTxonoB u cpoka OPO.

Pecypco- u aHepzocbepezaiowue npeumywiecmea. He BbiSIBNEeHbI.

lMpumeHeHue 8 0cobbix NMPUPOOHLIX ycroeusix. He BbISIBIEHO.

OezpaHuyeHus Ons eHeOPEeHUs U UCIONb308aHUsi mexHonozauu. B cnyyae npumeHeHus
KOMMaKTOpOB — BbICOKasi CTOMMOCTb 060pynoBaHusi.

Konuyecmeo eHedperuli — 18. U3 Hux:

- MOSAIUIOHbI NPUNOBEPXHOCTHOTO 3aXOPOHEHWS! NPOU3BOACTBEHHbIX 0TX0A0B — 13;

- XpaHunuwia, rnpeaHasHadeHHble sl XxpaHeHusi oTxonos Ao6biuv nvnu oboralleHus
nonesHbIX MCKONaeMbIX, KpoMe OTBasioB — 2;

- XpaHunvwia, npeHa3Ha4YeHHbIe [risi XpaHeHust 0TxonoB obpabartbiBalowmx npouns-
BOACTB, KpOMe oTBanoB — 3.

BosmoxHocms npumererusi Ha Oelicmeyowjux obbekmax pasmeuwjeHusi omxodoe.
NmeeTcs.

lMepuod eHedpeHust — He BbISIBNEHO.

KOHmpOﬂbele nokasamenu mexHonoauu. He BbISIBNEHO.

4.2.2.4 Havny4ywwue AoCTyNHbIe TEXHONOTUM NPU pasMeLLIeHUN TBepAbIX

KOMMYHanbHbIX OTXOA0B

K Haunyuylmm pocTynHeiM TeXHonorusim npu pasmewiednn TKO HaBanom (Hackinbio)
OTHOCHTCS:
- HATro_HHy1 — ruapoopouwerne TKO npu nx saaxopoHeHu HaBasnoM (HachinbIo);

- HATro_H(H)2 — YNNoTHeHWe oTXoA0B npu 3axopoHeHun TKO HaBanom (Hacbinbio).
HATro_Hwy1- TMApoopowenne TKO npu nx 3axopoHeHUN HaBanom (HacbinbIo)

Kpamkoe onucaHue mexHonozuu. Pasmewenne TKO ocyulectensietcs 6e3 Taphl
(HaBanom, HachINbio) C YNOTHEHMEM W NOCNeayoLein usonsauueid MHepTHLEIM MaTepuarnom.
Mpu akcnnyatauun OPO TKO npoBoguTtcsi OpolLeHWe C LieNbl0 YMeHbLUEeHUs pUCKOB Hera-
TUBHOrO BO3JGMACTBMS Ha aTtmocdepHbli Bo3ayx. B kauecTse opolualowen Xuakoctu moryT

6bITb MCNONBL30BaHBI bUnbTpaUMOHHbIE, TEXHONOMMYECcKUe U Npoune Boabl.
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Akonozuyeckue rnpeuMywiecmea:

- npepoTBpalleHne HeratmBHoro Bo3geicTBuss OPO TKO Ha aTMoccdepHbii Bo3pyx
NocpeaCcTBOM: NpefoTBpalleHne BO3ropaHusi MaccuBa OTXOAOB, NpeAoTBpalLeHus nosiere-
HUS1 3aMaxoB OT Pa3NoXeHUs! OTXOAOB;

- NpepoTBpaLleHne BLIGpOCOB 3arpsA3HsIOLLIMX BELEeCTB B aTMocdepy;

- obecneunsaeT nbinenogasneHue.

OKkoHOMUYecKue npeuMywjecmea:

- NPefOoTBpALLEHNe HelLTaTHbLIX CUTYaLIMA ¥ 3aTpaT Ha UX NINKBMAALMIO.

Pecypco- u sHepeocbepezaowue npeumywiecmea. He BbiSBNeHbI.

lMpumereHue e 0cobbix nPupodHbIX ycroeusix. He BbisIBIIEHO.

OzpaHuyeHusi Onsi BHeOPeHUs U UCrob308aHuUsI MexHoso2uu. He BbisiBNEeHo.

OrpaHuyeHus BHegpeHusi. He BbisiBneHo.

Konuvecmeo eHedpeHuil — 10. U3 Hux:

- 06bekTbl 3axopoHeHuss TKO— 10.

BoamoxHOCMb npumMeHeHusi Ha Oelicmeyrowux obbekmax pasMeuweHuUss omxodoe.
NmeerTcs.

lNepuod eHeOpeHUs — He BbISBIIEHO.

KoHmponbHble nokasamenu mexHornozauu. He BbisiBNeHsbI.
HATro_HH)2- YNNoTHeHUe oTxoA0B npu 3axoponenum TKO Hasanom (Hacbinbio)

Kpamkoe onucaHue mexHonoauu. YNnoTHeHWe OTXOA0B NPOU3BOAMTCS NOCHOWHO Npu
nocTynatensHOM ABwkeHun Bynbaosepa UM KOMNaKTopa Nno MaccuBY OTXO[IOB.

Bbibop o6opyaoBaHusi, UCMOSIb3yeMOro AJfisi YNNOTHEHUs1 OTXOA0B, 3aBMCUT OT Kaue-
cTBa 0TX0A0B U nnowaau u mowwHoct OPO TKO.

Okonozuveckue npeumywecmea:

- cokpalweHme obbemoB 06pa3soBaHus PUNLTPALMOHHLIX BOA, BCNEACTBUE 3aTPyaHe-
HWs1 NPOHWKHOBEHUS BOAkI ¢ noBepxHocTH Briybe OPO TKO;

- yMeHblueHne o6bemoB obpasoBaHust 6uorasza Ha OPO TKO 3a cuyeT ymeHbLueHust
NopoBOro NPOCTPaHCTBA M CoAepXKaHWUs B HEM BO3ayXa U BOAb!;

- CHWkeHUs noxapoonacHoctn OPO TKO Bcnepcteue ymeHblueHusi obbema nop u
MyCTOT BHYTPU MaccuBa OTXOAOB, 3anofHeHHbIX 6uora3om, 4To, B CBOIO ouepeab, NPUBOAUT
K Pe3KkoMy COKpaLLEeHWI0 3MUCCUIA 3arpsi3HSIIOLLMX BelLecTs, BolbpacbiBaeMbix B aTMocdepy
npu ropeHMn MaccrBa OTXOAOB;

- NpefoTBpalleHne pacnpoCTPaHEHUs KUBOTHBIX, XKMUBYLLMX U KOPMSILLMXCS B palioHe
maccua TKO, npepoTepalleHuss pasHoca Bo3byauTteneii 3ab6oneBaHmnii XXUBOTHBIMM.

130



UTC 17-2016

OKOHOMUYECKUE npeuMywecmsa:

- yBENnM4eHue BMecTMmMocTu obbekra pasmeLeHns otxonos u cpoka OPO TKO.

Pecypco- u sHepzocbepezalowue npeumywecmea. He BbisiBNeHbI.

lNpumeHeHue e 0cobbix NPUPOOHbIX ycroeusix. He BbisBNEHO.

OzpaHuyeHus Onsi 6HeOPEHUs U UCroNb308aHusi mexHomnoauu. B cnyyae npumeHeHns
KOMNaKTOpPOB — BbICOKAsi CTOMMOCTb 060pyA0BaHUS.

Konuuecmeo eHedpeHuil — 27. N3 Hux:

- 06beKTbl 3ax0poHeHuss TKO— 27.

BoamoxHoCMb npumMeHeHusi Ha Oelicmeyrowux obbekmax pasMeuieHuUss omxooos.
NmeeTcs.

lMepuod eHedpeHusi — 0o 1 mec (KPaTKOCPOYHLIA Nepuos BHeQPEHUs) Npu pasmelle-
HuM TKOHa o6bekTax 3axopoHeHMs.

KoHmponbHble nokaszamernu mexHonoauu:

- obecneyeHne ynnoTHeHUs OTXOO0B [0 NIIOTHOCTM He meHee 700 Kkr/mS.

4.2.3 Havny4wme goCTynHbIe TEXHONOIrMM NPy o6palleHnn ¢

(blﬂﬂthaUMOHHbIMM, APeHaXHbIMU, TaNnbiMU U NUBHEBbIMU BOAAMU

K Hanny4ylwmm 0OCTYMHBIM TEXHOMOMMSIM, NPMMEHAEMBIM npu obpalleHun ¢ gpeHax-
HbIMW 1 NTMBHEBLIMW BOAAMW, OTHOCUTCS:

- HATomomt — O4MCTKAa ApEeHaXHbIX U JIMBHEBbLIX BOA nepen ux copocom B BOAHbIE
06bekThI;

- HOTosopz — peumpkynaums hunbTpaLMOHHBIX U APEHaXHbIX BOA.

HATo/eoa1- O4uncTKa ApeHaxXHbLIX U NMBHEBLIX BOA, Nepea ux copocom B BOAHbIe
00BLeKThbI

Kpamkoe onucaHue mexHonozuu. [JpeHaxHble U NUBHEBblE BOALI M3 pe3epByapoB
(emkocTei) oTNPaBNAIOT HA COBCTBEHHbIE OYUCTHBIE COOPYXXEHUS U COAIOT CTOPOHHUM Op-
raHu3auusim.

Ha cobCTBEHHbIX OUMCTHBIX COOPYXEHWUSIX BOAbLI MOABEPraloTCs O4MCTKe (MeXaHuue-
CKOIA, peareHTHOM), cnocob KOTOpPOro 3aBMCUT OT BUAA U KOHLIGHTPaLMKN 3arpsisHsoLMX Be-
wectB. Mocrne pOOCTMKEHWUS YCTaHOBNEHHbIX HOPMATMBOB, OYMLLUEHHble BoAabl noanexat
cbpocy B BogHbIe 06LEKThI.

Cpaua apeHaXHbIX U JIMBHEBLIX BOA, HA OYUCTHLIE COOPYXEHUsi BO3MOXHLI B Criydae,
€CNN  KOHLIeHTPauuM 3arpsisHsIIOWMX BeLeCTB B BOofgax C Y4eToM wux pasbaBneHus

He NpeBbIANT YCTAHOBEHHbIX AJ151 KOHKPETHOW CUCTEMbI O4YUCTKA HOPMaTMUBOB.
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Skonozudeckue npeumywecmea:

- obecneyeHne OYUCTKN [ApPEHaXHbIX M JIMBHEBbLIX BoA A0 Tpebyembix HopmaTuBOB
cbpoca.

BKoHoMuYecKue npeuMyuiecmea:

- MMHUMM3aUna coBCTBEHHbIX 3aTpaT Npu caaye ApeHaXHbIX W JIMBHEBbIX BOA, HA
OUMCTHBI@ COOPYXXEHUS CTOPOHHEN OpraHM3aLun.

Pecypco- u sHepzocbepezaiowjue npeumyujecmea. He BbisIBNEHBI.

TMpumeHeHue 8 0cobbix NMPUPOOHbIX ycriosusix. He BbisiBneHo.

OrpaHnyeHusi ojisi BHeApeHUs U NPUMEHEHUS TEXHOMNOoMMN.

- ciaYa [peHaXHbIX U JIMBHEBbLIX BOA BO3MOXHA TOSIbKO MPU COOTBETCTBAM COCTaBa
BOJ, NOKa3aTesisim Npuema B AaHHYI0 CUCTEMY;

- BbICOKasi CTOMMOCTb 06OpyAOBaHWSA NpU OYUCTKE APEHAXHbLIX U JIMBHEBbLIX BOA Ha
COGCTBEHHBIX OYMCTHBIX COOPYXKEHUSIX.

Konuyecmeo eHedpeHuli — 14. N3 Hux:

- XpaHunuiia, npeaHasHa4yeHHbie AN XpaHeHusi 0TXo[oB Ao6buM n/unu oboraleHus
NnoresHbIX NCKOMaeMbIX, KpoMe OTBarnoB — 3;

- XpaHunvLia, npefHasHayeHHble Ans XpaHeHust oTxonoB obpabartbiBalowmx npouns-
BOACTB, KPOMe OTBanoB — 5;

- NONMIOHbI MPUMOBEPXHOCTHOIO 3aXOPOHEHMS NPOU3BOACTBEHHbIX OTX040B — 1;

- 06bekTbl 3axopoHeHuss TKO— 5.

Bo3amoxHocme npumeHeHusi Ha Oelicmeyrowux obbekmax pasmeujeHuss omxodoe.
NmeeTcs.

lNepuod eHedperus:

- NpY coaye Ha OYUCTHLIe COOPYXEeHUS CTOPOHHeN opraHu3auvn — fo 2-3 Hep (Kpat-
KOCPO4HbIiA Nepuon BHeApPEeHWs);

- NPU OYUCTKE HA COBCTBEHHLIX OYNCTHBIX COOPYXEHWA — A0 1 roga (cpeaHecpOUHbIi
nepuoa BHeOPEHUst).

KoHmpornbtbie nokasamenu mexHooauu:

- COOTBETCTBUE KauyeCTBa APEHaKHLIX WU NUBHEBbLIX BOA TPebOBaHUSIM K KayecTBy
CTOYHBIX BOA, NPUHUMAEMBIX A1 OYUCTKN OYUCTHLIMU COOPYKEHUSIMM;

- COOTBETCTBME KaueCTBa APEHaKHbLIX U NIUBHEBbLIX BOA, MOCIe O4UCTKN TpeGoBaHuaM K

Ka4ecTBY BO/ibl BOAONPUEMHMKA.
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HATo/eop2- Peunpkynsaumns hunbTpaunMoHHbIX U APeHAXHLIX BOA NpU

pa3MeLleHumn TBepabiX KOMMyHanbHbIX OTXOA0B

Kpamkoe onucaHue mexrHonozuu. ®vnbTpauUoHHbLIE U ApeHaXHble BOAbl NepeKkayvun-
BAKOTCA HACOCOM M3 eMKOCTeN Of1sl HAaKOMMEeHWs! Ha BEPXHIOW MnolajKky yvactka pasvele-
HWSi OTXOM0B, IAe PacnbINATCS N0 NOBEPXHOCTU MACCUBa OTXOLOB.

Okornozuyveckue npeumywecmea:

- pacnbifieHue Mo3BONsIeT YBENMMYUTE [OM0 UCTAPUBLLMXCS (OUNBbTPALMOHHBIX U Ape-
Ha)KHbIX BOA, U CHU3WUTb MX 00LWuiA ob6bem;

- NO3BONIsAeT YBenuunUTb BnaxHocTb TKO, 4to cTuMynupyeT Broxvmuyeckue npouecehl
ux pasnoxeHust Ha OPO TKO (3a cueT BbiHOCA BOAOPaCTBOPUMbLIX NPOAYKTOB AECTPYKLIMK
OTXO[0B, YCUIIEHUS| MeTaHoreHesa);

- cnocoGeTByeT 6onee NOTHON yknagke OTXOO0B;

- CHWXaeT pucku BosropaHusi TKO;

- oGecneunBaeT nbinienogasneHne npu pasmelleHnu MbIAWUX OTXOLOB HAaBasfioM
(HacbInbio);

- HA HayvasbHbIX CTagWsiX NPUMEHeHUs cuctem peuupkynsaumum k OPO TKO cHwkaetcs
COOEepXaHne OpraHUYecKkMXx BELecTB B (DUNbTPaLMOHHBLIX BOAAX, YTO MO3BOMISIET OTYACTW
CHU3UTbL Nocrieayowme 3aTpaTthbl Ha O4UCTKY (DUIbTPALIMOHHBIX BOA,

OkoHoMuyeckue npeumywiecmea. He BbisIBNEHbI.

Pecypco- u aHepeocbepezatowue npeumywecmea. He BbisiBNeHbI.

lpumeneHue e 0cobbix NPUPOOHbLIX ycroeusix. He BoIsIBNEHO.

OzpaHuveHus Ons eHeOPEeHUA U NPUMEHEHUsT MexXHOJI02uu:

- TeXHONOrUs NPMMEHUMa TONbKO NPU NONOXKUTENbHLIX TemnepaTypax atMoctepHoro
BO3AyXa;

- NPV 3HAYMTENbHOM NpeBbILLIEHUN KonnyYecTBa aTMocdepHbIX OCaAKOB HaA vucnape-
HMEM TEXHOSIOMMS MasnonpMMEeHUMa, TaK Kak He Mo3BonsieT cTabunuanposaTtb KONUYECTBO
06pasyeMbix (OUNbTPALMOHHBIX U APeHaXHbIX BOZ,;

- Ha OPO TKO cuctema peumpKynsiLmm He sIBrisieTcsl CaMOA0CTaTOMHOW cucTemMoi 00-
palleHusi ¢ (UNbTPaLUMOHHBIMK BOAAMMW, TaK KaK NpU ANUTESIbHOM ee NpUMeHeHun B unb-
TPaUMOHHBLIX BOAA@x Npoucxoaut uabupaTtenbHOe HaKomnNeHue OTAENbHLIX NPOAYKTOB [e-
CTPYKUUM (MOHOB TsKENbIX MeTarnnoB, 6MOPe3NCTEHTHBIX NPUMEceit), YTO NPUBOAUT K Hapy-
LUEHWIO NMPOLECCOB Pa3noXeHuUsi 0TX04oB (B Y4aCTHOCTWU, MHIMOMPOBaHWIO MeTaHoreHe3a) u

HeobX0AMMOCTU OUNUCTKU PUIbTPALMOHHbIX BO/.
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Konuuecmeo eHedpeHuli — 6. U3 Hux:

- 06bekTbl 3axopoHeHuss TKO— 6.

BoamoxHocmb npuMeHeHusi Ha Oelicmeylouux obbekmax pasmeujeHusi omxo0doe.
NmeeTcs.

lMepuod eHedpeHUs1 — He BbiSIBIEHbI.

KOHmpOﬂbele rokasameru mexHornoa2uu. He BbIsIBfIEHbI.

4.2.4 Havny4wme OOCTyNHbIE TEXHONOrMMU Npy ob6palwleHnn ¢ BbIGpocamu B

aTmocdepy

K Hauny4ylwmm JOCTYMHBLIM TEXHOMOMMSIM, NPUMEHsieMbIM Npu obpalleHun ¢ Beibpoca-
MU B aTMocdepy npu 3aXOpoHEHUW TBEPAbIX KOMMYHASTbHBIX OTXOA0B, OTHOCST:
- HATo/sriBP1 — YCTPOMCTBO cuCTeMbI naccueHoin gerasaumm OPO TKO (c pacceuBa-

Huem Guoraza B atmocdepe npu NoOMOLLM ra3oBbINYCKOB).

HAOTo/eLisP1- YCTPOUCTBO cUCTEMBbI NTAacCUBHOMW aerasauumn OPO TKO (c
pacceuBaHuMeM 6uorasa B atmocdepe npu NOMOLUM ra30BbINYCKOB)

Kpamkoe onucarue mexHonozuu. C6op n otBegeHue Guorasza BLINOMHAETCA C UC-
NOMb30BaHWEM CUCTEMbl FOPU3OHTANbHbLIX TPaHLLEN, ra3ooTBOAALMX TPYD, rasoapeHa)HbIX
CNoeB, KONoALEB MSM CKBaXWH, Ha BbIXOAE KOTOPbIX MOHTUPYIOTCSI ra30BbIMYCKU — Creuu-
anbHble Tpybbl, KOHCTPYKUMUA KOTOPbIX cnocobcTeyeT paccevBaHuio Guorasa, HO npensiT-
CTByeT NnonagaHvio 0cakoB B CUCTEMY ra3oBOro ApeHaxa.

TexHonoruss pekoMmeHpyeTcs AnsA HeGonblnx 06HLEKTOB 3aXOPOHEHUsI OTXOA0B C He-
BbICOKMM YpOBHEM BbifierieHnst Guorasa.

Okonozuveckue npeumywiecmea:

- CHWKEeHWe B3pbIBO- U NOXApPOONacHOCTU MaccvMBa OTXOAOB, @ CrefoBaTesIbHO, CHU-
XeHue BbIDPOCOB 3arpsA3HSIOLLUX BELLECTB B pe3synbTaTe HelITaTHbIX U aBapUHLIX CUTyaLmnii
Ha 0ObekTe 3aXOPOHEHUs1 OTXOA0B (FOpeHWe 0TX0[0B U T. N.).

OkoHoMuvecKue npeumMyujecmea:

- HU3Kas CToMMOCTb 06opyaoBaHUA 1 MaTepuarnos;

- NpOCTOTa CTpOUTENbLCTBA.

Pecypco- u sHepzocbepezarowue npeumywecmsa:

- BKOHOMMS 3NEKTPO3HEPrU BBUAY OTCYTCTBUA HEOBXOAMMOCTU YCTaHOBKM 3HEProno-
Tpebnsilowero o60pynoBaHus.

lNpumeHeHue 8 0cobbix MPUPOOHbIX ycioeusix. He BbisBneHO.

OrpaHuyeHus asisi BHeOPEeHUS U NPUMEHEHUsI TEXHOSOoMUK.
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- cuctembl cbopa Grorasa nopgobHoOro Tuna He MoryT npumensiteest anss OPO TKO ¢
BHYTPEHHUMU U30JIUPYHOLWMUMM CNOAMU, TaK KakK aerasauus 6yp,eT NpoONCxXoanuTb TOJIbKO B
BepxHeM crnoe; npu 3ToOM AaBneHue, KOTopoe Cco3aeTcsH B HMKHEeM Cnoe, MOXEeT NpuBecTu K
B3pbIBY;

- Npy HebonbwKNX N3OLITOYHLIX OABIIEHUAX B MacCMBe OTXOAOB BO3MOXHbI MOACOCHI
BO3[lyxa B FOPM3OHTANbHbLIX TPaHLEesX ¢ 06pa3oBaHNEM B3pbIBOOMACHLIX ra30BO3OYLUHbIX
cmecen;

- Npu GonblUMX M3BLITOYHBLIX AaBnEeHUsIX B MaccMBe OTXOA0B BO M3bexaHne onacHbIX
NMPOPLIBOB Yepes U30NMpPYoLLee NOKPbITUe HeobxoavmMa NPpUHYAUTeNbHas OTKayka rasa.

Konuuecmeo eHedpeHuli — 3. N3 Hux:

- 06beKTbl 3axopoHeHuss TKO— 3.

BosmoxHocms npumeHerusi Ha Oelicmeyowux obbekmax pasMeweHusi omxodos.
NmeeTcs.

lMepuod eHedpeHust — fo 1 roga (CpeaHECPOYHBI Nepuos BHeOPEHUS).

KoHmpornbHble nokasamenu mexHonoauu:

- repMeTUYHOCTb CUCTEMbI — OTCYTCTBME HEOPraHM30BaHHbIX 3MUCCHiA Guorasa.

Mpw BoisiBNeHMM HoBbIX HOT, CBSA3aHHLIX C TPAHCNOPTUPOBKOW OTXOA0B, NOATOTOBKOW
OTXO[0B K pasmeLLeHuto, pasMeLLeHnemM oTXofoB, obpalleHmeM ¢ (punbTpauuoHHbLIMK, ape-
HaXXHbIMKM, TanbiMW, OOXOEBbIMA Bojamu, obpauieHuem ¢ Bbibpocamu B atmocdepy, 4.2

[OJKeH ObITb AOMOSHEH.

4.3 HavnyuJwmne A0CTYNHble TeXHONOMMU NPU 3aKpPbITUM 06 BEKTOB

pasMeLleHns 0TXOA0B

K HaunyuwuM AOCTYNHLIM TEXHOJIOMSIM 3aKPbITUSI OGBLEKTOB pa3MelLeHnsi OTXOLOB
OTHOCSITCS:

- HOT31 — YCTPOWCTBO BEPXHEro M3OJSILIUOHHOIO MOKPLITUSI U3 NPUPOAHBIX MTTUHUCTBIX
maTepuarnos;

- HOT;2 — YCTPOWCTBO BEPXHErO U3OJSILMOHHOTO NOKPLITUSA U3 KOMGUHaUMKM npvpoa-

HbIX U UCKYCCTBEHHbIX MaTepuanos C U30NMpylowum Croem m3 reomeMSpaHbl.

HAOT,1. YCTPOMCTBO M3ONALMOHHOIO BEPXHEro NOKPLITUA U3 NPUPOAHLIX

FMWHAUCTbIX MaTepuanoB

KpamKoe onucaHue mexHonozuu. Ha npenBapuTesnibHO BblpOBHeHHbIﬁ N YyNnoTHeH-

Hb (00 3HauyeHwuin 750 KrlMa) BEPXHUIA CrOM OTXOZ0B YKNaAbIBaeTCsl U30NUpYIoWmiA cnom
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FMIUHUCTOrO UMK CYrMWHUCTOrO rPyHTa TOSLWMHON He MeHee 0,5 M; n3onupyloLWwmin croin aorn-
XeH COCTOATb He MeHee, YeM M3 ABYX CI0eB YMIIOTHEHHOW MMWHbI C KO3 PULMEHTOM unb-
Tpauun He Gonee, Yem 5*107® m/c npu rpagueHTte Hanopa 30.

Ons OPO TKO: MNMpu o6pasoBaHuu Gonbluoro konuyectsa 6uorasa, koTopbii HEOGX0-
ammo cobpaTtb 1M OTBecTU, nepeps yKnaakoi M3oNuUpyloLLero crosi No NoBepxHOCTW MaccvBa
OTXOLOB YKNaablBaeTCA YNSIOTHEHHBIA ra3ofpeHaxHbLI Cron U3 OOHOPOAHOrO HECBSA3HOMO
martepuvarna TonwuHon He meHee 0,3 M (Npu YCTPOICTBE ra3ofpeHaXKHOro Crosi U3 Npupoa-
HbIX MaTepuanoB copepxaHue kapboHaTa KanbLMsi B UCMONb3yeMblX MaTepuanax
He gorkHO npesbiwatsh 10 % macce.). MNpu HeobxoAMMOCTM nepen YKNaakon ra3ogpeHaxHoro
Cnosi HA NOBEPXHOCTb OTXOAOB YKIaAbIBAETCS BbIPABHMBAIOLLMIA CIION M3 YNIIOTHEHHOIO Of-
HOPOAHOrO HECBSI3HOIO MaTepuarna TonwmHon He meHee 0,3 m.

Ha vsonupytowmia cnoid yknagbiBaeTcs BOAONPOHULAEMbIA unbTpyoWwmMin croin us
NPUPOAHbLIX MOPUCTLIX MaTepvarioB TOnwMHOA He meHee 0,3 m. [Ans oGycTpoiicTBa 3TOrO
CNnosi MPUMEHSAINTCS rpaBuin U LwebeHb N3BEePKEHHBIX nopog dpakuuid 16—32 mm, obecneym-
BaOWMX KOIPPUUMEHT punbTpaumMmu He meHee 1*1073 m/c. HonycTuMo ycTpoincTeo BOpoO-
NPOHMLAeMOoro unbLTPYIOLLEro Crosi U3 necka. ATOT Croi Heo6xoanm Aris CO3naHusl OnTU-
MasibHOro BOAHO-BO3OYLLHOMO pexvuMa B camoOM BepxHeM crnoe nokpeituss OPO — B nnopo-
POLHOM FPYHTE (OIS YKOPEHEHNS 1 pa3BUTUS pacTUTENbHOCTH).

Ha BopgonpoHuuaemblii (UNLTPYIOLWLMIA CHOWA YKNaabiBal0T PeKyNibTUBALMOHHBIA Cron
pacTuTenbLHOro (NoTeHUManLHO NIIOAOPOAHONO) rpyHTa (B Cryyae ero oTcyTcTBusi — Topcho-
necyaHoi CMecu C paBHbIM COAEepPXaHWEM KOMMOHEHTOB) TOJNLLMHOA He MeHee 15 cm (oo
1 M), KOTOpbLIN pa3paBHuBaeTcs (nnaHupyetcsi) no nosepxHoctu OPO ¢ co3paHueM HopMma-
TUBHBIX YrnoB OTKOCOB. Cnoil pactutensHoro rpyHTa obecneunsaeT BO3MOXHOCTb YKOpeHe-
HUA TpaBsbl, KYCTAPHMKOB U OepeBbeB. PactutencHbll crion Tawke obecneunsaeTr MOpO30-
3aWUTHYI0 (DYHKUMIO ANSA MMOpOU3OSIMPYIOLLErOo CIosi BEPXHEro W3OSISILIMOHHOIO MOKPLITUS
OPO.

Okonozuveckue npeumywiecmea:

- NpeaoTBpalleHne NPOHUKHOBEHUs1 aTMOCHEPHbIX 0CAAKOB B MAcCUB OTXOAOB, U, Kak
cneacrtseve, UCKNOYeHne 06pasoBaHust (ouNbTPaALMOHHBIX BOA;

- NpeaoTBpaLleHne NbleHusT;

- NpepoTBpaLleHune pasneTa nerkux cdppakumii otxonos (anst OPO TKO);

- NpenoTBpaLleHne HeopraHM3oBaHHbLIX aMuccuin 6uorasa (ans OPO TKO);

- NpenoTBpaLleHne pacrnpocTpaHeHUs! 3anaxos;

- NpepoTBpaLleHne BETPOBOW U BOAHON 3p0o3uu, B pesynbTare KOTOpoi MOryT GbiTb

0oGHaXXeHbl pa3aMeLLeHHbIe OTX0bI;
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- BOCCTaHOBIIEHME pacTuTenbHoro cooblectsa Ha nosepxHoctu OPO.

OkoHOMuUYeCKue npeumywecmea:

- HU3KMe 3aTpaTbl Ha OGYCTPOINCTBO rMOPOM3ONUPYIOLLEro Crios B Cilyyae Hanuyvs
MECTHbIX IMIMHUCTBIX MaTepuarnos.

Pecypco- u aHepzocbepezaiowue npeumyuiecmea. He BbisiBNEHbI.

lNpumeHeHue 8 0cobbix NMPUPOOHbIX ycroeusix. He BbisiBNeHo.

OrpaHuyeHns ansi BHeAPEHNUs U NPUMEHEHUS TeXHONOMMK:

- He npuMeHuma Ha OPO ¢ 6onbLIMM YIIOM 3a510XKeHUs OTKOCOB.

Konuuecmeo eHedpeHull — 43. V13 Hux:

- MONMIOHbI MPUNOBEPXHOCTHOIO 3aXOPOHEHMWS NPOU3BOACTBEHHbIX 0TX0A0B — 15;

- XpaHunuvila, npepHasHayeHHble AN XpaHeHus oTxonoB obpabartbiBalolmx npous-
BOACTB, KpPOME OTBasIoB — 2;

- XpaHunvila, npegHasHayeHHble [Ans XpaHeHUsi OTXOAOB MPOW3BOACTBA JNEKTPO-
3Hepruv u napa, kpome oTsanos — 1;

- 06bekTbl 3axopoHeHus TKO— 26.

BosmosxHocmb npumeHeHuss Ha Oelicmeylouux obbekmax pasmeujeHuss omxodoe.
NmeerTcs.

lNepuod eHedpeHusi — po 1 ropa (cpepHECPOYHBI Nepuos BHeAPEHUS).

HOT,2. YCTPOMACTBO BEPXHErO U3OMALMOHHOIO NOKPbLITUS U3 KOMBMHALIMM NPUPOAHLIX 1
NCKYCCTBEHHbIX MaTepuanos ¢ N3onmpyrLwunum cnoem m3 FGOMeMspaHbI (I'IJ'IeHKVI n3 nNonuaTu-
neHa Bbicokol nioTHocTM — HDPE u Huskoit nnotHocTy LDPE)

Kpamkoe onucaHue mexHorozuu. Ha npeaBapuTenbHO BbIPOBHEHHLIW WU YNOTHEH-
HbIi (0O 3HaueHuit 750 Kr/M®) BepXHWi CNoi OTXONOB YKNAALIBAeTCSs U3ONWPYIOLWMIA CROiA
FFIVHUCTOrO MIN CYIMMHUCTOrO rPyHTa TOosWuHON okono 0,5 M; usonupyiowmin cnon cocTouT
MWHUMYM W3 [BYX C/IOEB YMNSIOTHEHHON MMUHbI ¢ ko3dhdpuumeHToM chunbTpauum o6biMHO
He Gonee 5-107° m/cex npu rpagmeHTe Hanopa 30.

Ons OPO TKO: Mpu o6pa3oBaHum Gonbluoro konuyectsa 6uorasa, kotophbiii He06xo-
Avmmo cobpaTtb M OTBeCTU, nepes YKNagkoi M30oNMpyloLLero crosi No NoBepxHOCTW Maccusa
OTXO[OB YKIaAbIBAETCS YNIOTHEHHbIA ra3ogpeHaxHbIA Cro U3 OJHOPOQHOrO HECBSA3HOMo
maTtepuarna TonwmHoi okono 0,3 m. Mpu HeobxoaMmocTU Nepen, YKNaaKon rasoapeHaxHoro
Cosi Ha NOBEPXHOCTb OTXOAO0B YKNaAbIBAaETCs BblpaBHUBAIOLWIA CIIOA U3 YNNOTHEHHOMO oa-
HOPOZOHOrO HECBSA3HOIO MaTepvana ToNWnHoOn okoro 0,3 M.

[asogpeHaxHbI 1 MUHepanbHbIA N30NMPYIOLLMIA CIOWM MOTYT BbiTh 3aMEHEeHbI UCKYC-

CTBEHHbIMW MaTepuanamn, Hanpumep, OBOWHLIM CIIOEM reoTeKCTUNA MAOTHOCTLI0 [0
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800 r/M?C BbIPAaBHUBAIOWMM CIIOEM ApeHaxa (webHs) TonwuHon He meHee 30 cm mexay
HUAMA.

Ha noBepxHOCTb MUHepasibHOr0 M30NMPYIOLLEero CIoA yKnaabiBaetcsi reomeMGpaHa
(cvHTeTMuYeckasi BooHenpoHULIaeMas nfieHka u3 nonuatuneHa soicokoit (HDPE) unu Huskoi
nnotHoctn (LDPE)). FeomembpaHa pomkHa GbiTb YCTOMYMBOIN K arpecCUBHLIM BO3OEeNCTBU-
M (PUNLTPALMOHHBIX BOA M Me@XaHU4YeCKUM BO3aencTBusiM. Cpok cnyxObl CUHTETUYECKOW
rMapounsonsiLmn A0SDKeH NPMHUMaeTest OObIMHO He MeHee 50 ner.

MoBepx reomembpaHbl yknaabIBaeTCs APEHaXHbI reOKOMNO3NT (COCTOUT U3 obbLem-
HOW reoceTku, 3aKIIO4YEeHHON MeXAay ABYX CNoeB reoTekcTuna — (UNbTPYIOWEro HeTKaHoro
Matepuarna) wiu MuHepasibHbiii MeCYaHblil, NecCYaHO-rPaBUMHLIA MaTepuan MOLHOCTbLIO
He meHee 0,3 M NoBepx OOHOrO Crnosi reoTekcTunsi NNOTHOCTLIO o1 300 oo 800 rim%. 3ot
cnoin HeobxoaMMm Ansi co3naHusl ONTUMANBEHOMO BOAHO-BO3AYLLHOIO pexuma B NiogopoaHOM
rpyHTe.

Ha BoponpoHvuaeMbli UNbLTPYIOWMIA CNOW yKNaabiBaldT pPeKyNbTUBALIMOHHLIA Crioi
pacTuTenLHOro rpyHTa unm Topdo-necyaHon cmecu. Cnoit pacTutenbHoro rpyHta obecne-
YvMBaeT BO3MOXHOCTb YKOPEHEHUs! TpaBhbl, KyCTapHUKOB U AepeBbeB. OH Taioke obecneunBa-
€T 3aWuTy OT NPOMEP3aHuUs MAPOU3ONMPYIOLLIErO CNOsi BEPXHEro U3ONSLMOHHOTO MOKPLITUS
OPO.

Okonoeuyveckue npeumyujecmea:

- NnpenoTepalleHne NpoHUKHOBEHUA aTMOCdJeprIX 0CafKoB B MaCCuB OTX040B, U, Kak
cnefcTBve, UCKNioYeHne 06pasoBaHmnst (MNbTPALMOHHBIX BOA;

- NpegoTBpaLLEHNne HeopraHN3oBaHHbIX amuccuin 6uorasa (ons OPO TKO);

- NpegoTBpaLLEHNe NbIIeHUs], pasrneTa ferkux pakumnin 0TXo[0B;

- MpegoTBpaLLEHNe pacripOCTPaHeH s 3anaxos;

- NpenoTBpaLLEeHNe BEeTpOBOW M BOAHON 3p03uM, B pesynbTate KOTOpOoi MoryT 6biTb
obHaxeHbl pa3meLLaemble 0TXoabl;

- BOCCTaHOBIEHWNE pacTuTenbHOro coobuiecTsa Ha nosepxHocTn OPO.

OkoHomuyeckue npeumywecmea. He BbIsIBNEHbI.

- ANUTenbHBIA CPOK KCMyaTauumu;

- B CPaBHEHWM C YCTPONCTBOM BEpPXHEro W3OJSILMOHHOMO MOKPLITUS U3 TNUHUCTBIX
rpyHTOB, pasHuua 3atpaT moxeT coctaenste A0 30 % — 60 % B nonb3y onucebiBaeMoro
U30SISILIMOHHOTO MOKPLITUS;

- 32 CYeT BbICOKOW CTEMEeHN 3NaCTUYHOCTMU MIEeHKW, €8 MOXHO YKIaabiBaTb Ha ropu-

30HTaNbHbIX MOBEPXHOCTSAX M OTKOCAX CO CKOpOCTbio Ao 2500 M2 B TeueHwe opHoii paboueil

138



UTC 17-2016

CMeHbl. JTO cnocobGCeTByeT 3HAYUMTENIbHOMY COKPALLEHWUI0O CPOKOB COOPYXEeHUS BEepPXHero
N30NSILMOHHOIO NOKPLITUA;

- B CpaBHEeHUU C BepXHUM U30JNIALUOHHDBIM MNOKPbLITUEM M3 MNMUHUCTbIX IPYHTOB, obecne-
YMBaeTCs yBenundeHWe NpoeKkTHoro obbema pasmellaeMbix OTXOAO0B, 3a CYET YMEHbLLEHUsI
TOSLLMHbI MOKPbLITUS.

Pecypco- u aHepzocbepezaiowue npeumywiecmea. He BbisiBNeHbI.

lpumeneHue e 0cobbix MPUPOOHbIX ycrosusix. He BbIsSiBNEHO.

OrpaHunyeHus ans BHeApEHUs 1 NPUMEHEHUs1 TEXHONOMN:

- BbICOKasi CTOMMOCTb MaTepuaros;

- He npuMeHma Ha OPO ¢ 6onbLLMM YITIOM 3a510KE€HUS1 OTKOCOB.

Konuuecmeo eHedperuli — 2. U3 Hux:

- 06bekTbl 3axopoHeHus TKO— 2.

BosmoxHocms npumeHerusi Ha Oelicmeylowux obbekmax pasmeuwjeHusi omxodoe.
NmeeTcs.

lMepuod eHedpeHus — po 1-1,5 nert (cpegHeCPOYHbLI Nepuoa BHEAPEHUS ).

Mpu BoisiBNeHMM HOBbIX HAT, CBA3AHHLIX C 3AKPLITUEM (KOHCepBauuMein U nukemaa-

uvewn) OPO, 4.3 nomkeH BbITb JONONHEH.

4.4 Haunyuwiue AOCTYNHbIE TEXHONOMMU NPU KOHTPONe COCTOSHUA
cucTeM obycTpoicTBa 06LEKTOB pa3MelleHUsI OTXOA0B U

TEeXHOMOrU pasmelLeHUsi OTXOA0B

Haunyulwme fOCTYNHbIE TEXHONOMK, NPUMEHSIEMbIE NPU KOHTPOSE COCTOSIHUA CUCTEM
obycTpoiicTBa OGBLEKTOB pa3MeleHUsi OTXOAOB WM TEXHONOMUA pasMelleHUs OTXOA0B
He BbisiBfieHbl BBUAY HEOOCTaTKa CBEAEHWIA, NPeAOCTaBIIEHHLIX NO pesynbTataMm aHKeTupo-
BaHus (Tabnuua 4.1).

Mpu BbisiBneHun HAOT, CBsI3aHHLIX C KOHTPOSIEM COCTOSIHUSI CUCTeM O6ycTpoircTea
06GbEeKTOB pa3MeLLeHust OTXOA0B U TEXHOSOMMIn pa3MelLeHusi 0TxoA0B, 4.4 nomkeH bbiTb go-

NONHEeH.
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4.5 HaunyJwve AOCTYNHbIEe TEXHONOrMU NPU MOHUTOPUHIE
COCTOSIHUSA U 3arpsisHeHUs1 oKpyXalolliei cpeabi Ha TeppPUTOPUAX

ob6nLexkToB pa3MelleHns oTXO0A40B U B nNpeaenax ux BO3€UCTBUA Ha

OKpyXaloLLylo cpegy

HaunyJlime [oCTynHble TeXHONOor1, NpUMeHsieMbie Npy¥ MOHWTOPUHIE COCTOSIHUSI U
3arpsASHeHWs OKpyXatowel cpefbl Ha TeppuTopusXx OBLEeKTOB pasMelleHWst OTXOZOB U B
npefenax ux Bo3neiCTBUAA Ha OKPYXKaloLLyo cpeqy, He BhisiBieHbl BBUAY HeJocTaTka ceege-
HWIA, NpegoCTaBNeHHbIX N0 pesynbTaTtam aHkeTuposaHus (Tabnvua 4.1).

Mpu BoisiBneHun HAOT, CBSA3aHHLIX ¢ MOHUMTOPUHIOM COCTOSIHWSI U 3arpsi3HEHNsT OKPY-
xarwowell cpefibl Ha TeppuTopusix 06HLEKTOB pasmelleHVs 0TXOA0B U B Npefenax ux Bosaen-

CTBUSI HA OKpYXKaloLLyto cpeay, 4.5 nomkeH 6biTb AONOSNHEH.

Pasgen 5. 3koHOMMYeCKue acneKTbl peanu3auum Hauny4duumx

AOCTYNHbLIX TEXHONOMrUMK

B HacTosilueM pasfene npeacTaBfieHbl 3KOHOMUYECKWe nokasatenu Ansi o6bekTos
XpaHeHus1 0TXoA0B A00bIuM 1 oboralleHnst NPMPOAHbLIX pecypcoB, OGbEKTOB XpaHEHWUS! OTXO-
poB, obpasytowmxcs B obpabaTbiBaOLLMX U MHBIX NPOWM3BOACTBAX, OOHLEKTOB 3aXOPOHEHMUs!
oTxopoB pobGbisatowmx, obpabaTbiBaloLMX U MHBLIX NPOU3BOACTB, OGBLEKTOB 3aXOPOHEHUs!
TBEpAbIX KOMMYHarbHbLIX OTXOA0B.

B kayecTBe 3KOHOMMYECKMX MOKasaTesiel pa3MelleHUs OTXOLOB B pasgesie npepn-
CTaBreHbl:

- yaenbHble KanuTanbHble 3aTpaTthl HA €AVHWLY pa3MellaeMbiX OTXO[OB, B MIH
py6/TbIC. T. NN B MITH py6/ThIC. M3, onpefensieMble Kak OTHOLLEHWe KanuTamnbHbIX 3aTpaT K
BmectumocTtu OPO;

- yaenbHble 3KCnJyaTauuoHHble 3aTpaThl Ha eAvHWLY pa3MellaeMbliX OTXOOOoB, B
py6/T B rog unu B pytS/M3 B rof, onpegensiemMble Kak OTHOLLUEHWE 3KCnyaTaLuMOHHbIX 3aTpaT K
mowHoctn OPO.

OKOHOMMYECKM NOKasaTenu ans 06LEeKTOB XpaHeHUss OTXOAOB NpeacTaBneHbl B Tab-
nuue 5.1, ans obbLEKTOB 3aXOPOHEHUs1 0TX0O0B — B Tabnuue 5.2.

Paanen noaroToBrieH No pesynbTataM aHKeTMPOBaHWS.
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Tabnuua 5.1 — DkoHoMMUUecKue nokasaTtenn 0ObeKToOB XpaHeHNs! 0TXOA0B

YpaenbHble 9KOHOMUYECKUE NoKa3aTenu Ha

€AVHULY pasMeLLaeMbiX OTX0408

Buabl OPO MowHocte OPO K;,:CB)O KanutanbHbie SkennyaTauuoHHble
3aTpartsl 3aTparsl
3HaueHve | Ea. usm. | 3HaueHve | Ea. uam.

I. ObbekTbl XxpaHeHus oTxoA0B A06biun 1 oboraleHs NPUPoOSHbIX pecypcoB
— OTBasibl OTXOA0B A06bLIUY NOSIE3HbIX Cabile 20 TbiC. T B rog, 1 84,5 py6./T B
MCKOMaeMbix - - rop,
— OoTBarnkl 0TX0A0B oboralleHuns nones-
HbIX UCKONaeMbIX - - - - - -
— XpaHunuiia, npegHasHayeHHble Ans MeHee 20 ThIC. T B rog, 2 0,7-2,6 |mnH py6./| 1207,5" | py6./T B
XpPaHeHUs1 0TX0a0B A00bIuM n/unu o6o- TbiC. T ron
ralieHusi nosie3HbIX MCKOMaeMbIX, Kpo-
Me oTBanoB
Il. O6beKTbI XpaHeHusi 0TX0A0B, 0OpasywLKxcs B 06pabaThisalonx U UHbIX MPOM3BOACTBaX
— oTBanbl 0TX040B 06pabaThiBatoLLMX Cabiwwe 20 TbIC. T B rog, 1 0,01 MnH py6./| 39,3 py6./T B
Npou3BOACTB ThIC. T rog
— OTBarbl OTXOA0B NPOU3BOACTBA
3MeKTpo3HEeprK 1 napa - - - - N -
— XpaHWUnULwia, npegHa3HayYeHHble Ans Mehee 20 TbiC. T B rog, 4 1,0-14,7 |mnH py6./| 47,4- pyb6./T B
XpaHeHus1 oTxofoB o6pabaTbiBalowmnx ThiC. T 179,5 ron

9102-9102-L} O1U
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YnenbHble 9KOHOMUYECKMEe NoKasaTenu Ha
€AMHULLY pa3MelLiaeMbIX 0TX0A0B

Bugsl OPO MowrHocte OPO ngl.:;o KanutanbHble OkcnnyaTauuoHHble
3arparbl 3arparbl
3Hauenune | Ea. uam. | 3Hauenne | Ef. usm.
NPOU3BOACTB, KPOME OTBaNOB Cebiwe 20 ThIC. T B rof, 7 0,002— (mnH pyb./| 21,2— | py6./TB
0,3 TbIC. T 126,92 ron
— XpaHunuiia, npegHasHavYeHHble asis Menee 20 TbiC. T B rog 2 0,1-19,0 | MnH py6./ 158447 py6./T B
XpaHeHWs 0TX0O0B NPOM3BOACTBA TbIC. T rog,
AreKTpo3Heprun U napa, Kpome oTBa- Csbiwe 20 ThiC. T B rog, 2 3,3-63,5| py6./TB
nos - - ron
JKoHOMUYecKue nokasatenv onpegerieHsl No AaHHbIM, NPeA0CTaBNEHHbIM:
1 —no 1 0PO; 2 —no 5 OPO.
— — [aHHbIe OTCYTCTBYIOT.
Tabnuua 1.2 — DkoHOMUYECKME NoKa3aTeNn OGLEKTOB 3aXOPOHEHUS OTXOA0B
YAesnbHble 3KOHOMUYECKME MoKasaTenm Ha
eAMHULLY pa3MeLLaeMbIX OTXOA0B
Buawl OPO MowHocts OPO Kon-so KanuTtanbHbie OkennyaTauuoHHble
PO 3aTparsbl 3artparbl

3Hauenve | Eg. uam. | 3HaueHne | Ea. nam.

lll. OB6bekTLI 3aXOpPOHEHUS OTXOA0B, 06pa3syLMXCs B f0ObIBatOLMX, 06pabaTbiBatowmX U UHbLIX NPOU3BOACTBaX

9102-11 01U
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YaenbHble 3KOHOMUYECKMe nokasaTenu Ha
eauHuly pasmMellaeMbiX oTXo40B

Buabl OPO MowHocTe OPO K;::;o KanutarbHbie OKkcnnyaTaumMoHHble
3arTpartbl 3aTpatbl
3Hauenue | En. uam. | 3Hauenue | Ea. uam.
— MOMAWUIroHbI NPUNOBEPXHOCTHOO 3aX0- MeHee 3 ThIC. T B rop, 10 0,1-18,8 ([mnH py6./| 464,4— | pyG./TB
POHEHWSA MPOM3BOACTBEHHbIX OTXO40B Teic. T | 27001,3' rog
3-20 ThIC. T B rof, 6 0,1-19,1 |mnH py6./| 683,0— | pyb./TB
ThIC. T 5851,5 rog
Csabilie 20 TbiC. T B rog 2 4.8’ MrH py6./| 206,4— | pyb./TB
TbiC. T 3441 ron
— CMCTeMbl NOA3EMHOMO 3aXOPOHEHMS — — — — — —
XKUOKMX U Pa3KIDKEHHbIX OTXOLO0B:
— CUCTEMbI NOA3EMHOI0 3aXOPOHEHWS MeHee 20 Tbic. M° B ro — — — — —
XKUOKUX U PaKUKEeHHbIX 0TXOO0B, Npu Caoiwwe 20 Thic. M° B rof, 3 4,2-14,9 | MnH py6./ — —
3aXOPOHEHMM B MNACT-KOINEKTOp Thic. M
— CUCTeMbl NOA3EMHOr0 3aXOPOHEHMS MeHee 5 Thic. M° 3 53 mnH py6./| 2789,0 |py6./m>B

XNOKUX 1N padXXmXeHHbIX OTXOAO0B, Nnpu

3aXOPOHEeHUW B NOA3EMHbIA pe3epByap

Tbic. M° ron

— CUCTEeMbl NOA3eMHOro 3axopoHeHust

TBEpAObIX N OTBEPKAEHHbLIX OTXOLOB

IV. O6LeKTbl 3aXOPOHEHMS TBEPAbIX KOMMYHAMBHBIX OTXOL0B

9102-9L02-L1 D1M
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YpenbHble 9KOHOMUYECKne nokasaTenu Ha

€JWHULY pa3MellaeMbiX OTX040B

Buabl OPO MowHocts OPO K;’;ZO KanutanbHblie OkcnnyaTauuoHHble
3arparsl 3aTparbl
3HaueHve | Epn. nam. | 3Hauvenve | Ea. usm.
— O6beKTbl 3aXOpOHEeHUs TBepAbIX MeHee 3 ThIC. T B rog, 6 1,2— |mnH py6./| 3987,1— | pyb./TB
KOMMYHasibHbIX OTXOA0B 6428 Thic. T | 26683,0° rog
3-20 Tbic. TB IO, 7 0,01-6,0 |mnu py6./| 91,3 | py6./TB
Thic. T | 949,9* roq
Csbiwe 20 ThIC. T B rog 9 0,02-0,5 |mnu py6./| 83,7- | py6./TB
TbiC. T 1333,7 rog,

OKoHOMMUECKkMe nokasaTenu onpeaeneHbl No AaHHbLIM, NPeaoCTaBIEHHbIM:;
1—pana 7 OPO, 2 — gna 1 OPO, 3 — ana 3 OPO; 4 — ansa 4 OPO.

— — [aHHble OTCYTCTBYIOT.

9102-11 O1U
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Pasgen 6. nepcneKTMBHble TexXHOnorum pasmelleHus oTxonos

MepcnekTMBHbIE TEXHOMOMMK ONPeaensioTCsi B COOTBETCTBAN C KPUTEPUSMA MUHUMM-
3auun UnNyM NpefoTBpaLLEHUs HeraTVBHOrO BO3OEMCTBUS HA OKPYXalLuylo cpedy, cpoka rno-
TeHUuManbHOro BHeAgpeHus, OTCyTCTBUS OONONTHUTENbHOMO 3arpA3HeHns Opr)KaIOU.leVI cpeabl,
3KOHOMMYECKON 3PEKTUBHOCTH.

B cootsetcTBumM ¢ MHCT 21—2014 K NepcnekTUBHLIM TEXHOIOrMSIM OTHOCHATCS TeXx-
HOMOMMK, KOTOPble HaxoOATCA Ha CTaguvM  HayyHO-MCCrenoBaTeslbCKMX,  OMbITHO-
KOHCTPYKTOPCKMX paboT Mnu ONbITHO-NPOMBILLSIEHHOrO BHEAPEHWUS], NO3BONSAIOLLME MOBbLICUTb
3h(peKTMBHOCTb NPOMU3BOACTBA M COKPATUTL 3MUCCUM B OKPYXXAIOLLYIO Cpesy.

K nepcneKkTMBHbIM TE€XHONOrMsAM B obnactu pa3melleHnsi oTXo40B TakKe OTHOCHATCH
TexXHosormm, nmerLine NpuaHakn Hauny4ywmnx 0oCTynHbIX TeXHOJ'IOFVIﬁ, HO He OTHEeCEeHHbIM K
HVM 1O OQHOMY WITN HECKOSbKMM KpuTepusim (M. pasgen 3).

0630p NepcrneKTUBHLIX TEXHOSIOMMIA B 06NacTM pasmeLLeHs OTXOA0B NOAroTOB/IEH B
pesynbTate cbopa, 0606wWeHns 1 aHanMsa nHopMauum No NPOBEAEHUIO SKCNEPUMEHTOB 1
UCCIeaoBaHWin, CO30aHMI0 HOBbIN M306peTeHnin B 0b6nacTu pasMeLleHnst oTxoaos B Poccuit-

ckoii epepaumn 1 3a pybexom.

6.1 MepcneKTUBHbIE TEXHONOMMU NpU 06yCTPOUCTBE 06 BEKTOB

pasmMmelleHus oTxoaoe

MpumeHeHue LEONUTOB B 3aLUUTHbIX CNOAX

C TOUKM 3peHUsl MUHUMU3ALMU UNW NpefoTBpaLLeHUs] HeraTUBHOTO BO3AEWCTBUSA Ha
OKpYXaloLLylo cpefly NPUMEHEHWE LIEONIMTOB SIBNSIETCH MEpPCreKTUBHbLIM, MOCKONbKY MOBbI-
LUIaeT 3aLLUTHYIO0 CNOCOBHOCTL MMHUCTOrO crios akpaHoB ([79]).

MockonbKy NPOMbLILLIIEHHOE NPOM3BOACTBO LIEONIUTOB YXKEe HanaxeHo, TO BHeapeHue
MOXET OCYLLIECTBIATLCSA B MUHUMAIIbHbIE CPOKW.

OpHako, yunTbiBasi cneunduKy NonuroHoB 3aXOPOHEHNS NPOMBILLINIEHHbLIX OTXOA0B, a
UMEHHO Heo6GXoaUMOCTb AONTOCPOYHOI IKCMyaTauyMn U NOCTPEKyIbTUBALMOHHOIO Coaep-
XKaHWs, a TaKke YUUTbIBas OTCYTCTBME OMbiTa NMPUMEHEHUs1 HOBbIX MaTepuanos, CPOK BHe[-
peHus 6yaeT 3aBuceTb OT Nokasatenei paboTbl ONbITHLIX MOKPLITUA.

Opu1eHTMPOBOYHbLI Nepuog BHeapeHusi: 5—10 nerT.
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Bugpbl OPO, Ha KOTOPbLIX MOXET NPUMEHSITLCA TEXHONOTUSI:

- XpaHunvila, npegHa3Ha4YeHHble Ansi XpaHeHust oTxopoB obpabartbiBatowmx npouns-
BO[CTB, KpOMe OTBaJSIOB;

- XpaHunvila, npegHasHaveHHble [nsl XpaHeHWs OTXOAOB NPOW3BOACTBA 3NEKTPO-
3Hepruv u napa, Kpome OTBasoB;

- MOSIMIOHbI MPUNOBEPXHOCTHOTO 3aXOPOHEHWS NPOU3BOACTBEHHBIX OTXOAOB;

- 0GBbEKTbI 3aXOPOHEHUs1 TBEPABIX KOMMYHAaITbHbIX OTXOZ0B.

MpumeHeHune nonunponuneHa (M) B kayecTBe HETKAHOIO FEOCUMHTETUYECKOro Mare-
pvana ans COOPYXEHMUS 3alUTHOro, NOACTUNAIOLLEro Unn gpeHaxHoro cnosi B M3 n3 reo-
MeM6paHbl UN GEHTOHUTOBBLIX MaTOB.

C TOYKM 3PEHMS MMHUMU3aUMKU WIV NPefoTBPALLEHNS HeraTMBHOIO BO3AEWCTBUS Ha
okpyxatoLytlo cpegy npumeHeHue [ siBnsieTcsl NepcnekTUBHLIM, NOCKOSILKY XapaKTepucTu-
KA XMUMMWYECKOW CTOMKOCTU MO CPaBHEHMIO C MONUITUNIEHOM BLICOKOro pasnexus (M3OBH)
BblLLE, MPOYHOCTb Ha pacTshkeHWe Takoro matepuana Ttawke soiwe ([80]).

MNpombiwneHHoe npoussoacTso MMM WMpPOKO pacnpocTpaHeHO, CPOKU TexHororuye-
CKOW Hanagkv NMHUIA NPOM3BOACTBA Ha HETKaHbLIe Marepuarbl Takke MUHUManbHbI. C TOuYkM
3pEHNs OTCYTCTBUSA AOMOSTHUTENLHOIO 3arpsi3HEHUs1 OKpYXKalolen cpeabl NpUMeHeHne Ma-
Tepuana npu obyctpoiicteBe OPO 6esonacHo, nockonbky MM xumuyeckn croek, obnapaet
ANUTENbHLIM CPOKOM CITY)XObl.

Cpok BHeapeHusi byaeT 3aBUCeTb OT NokasaTenei paboTbl ONbITHLIX NOKPLITUIA. Opu-
E©HTMPOBOYHbIV Nepuop BHeapeHus: 5—10 ner.

Bugbl OPO, Ha KOTOPbIX MOXET NPUMEHSITLCS TEXHONOrUSI:

- XpaHunvlla, npegHasHayeHHble ANA XpaHeHus oTxoaoB obpabaTbiBalowmx Npous-
BOJCTB, KPOME OTBasIOB;

- XpaHunuvila, npefHasHayeHHble Ans XPaHeHUs1 OTXO0B MPOW3BOACTBA JNEKTPO-
3HepruM u napa, KpomMe OTBaJIOB;

- MONUrOHbI MPUMOBEPXHOCTHOIO 3aXOPOHEHUS NPOU3BOACTBEHHbIX OTXOA0B;

- 06beKTbI 3axXOpOoHeHus TBepAblX KOMMYHallbHbIX OTX0A0B.

YCcTpOoncTBO NnasepHO-MexaHN4eckoro GypeHns ans CTpoMTenbCTBA CKBAXKUH

CUCTeM NOA3eMHOro 3axOpoHeHUA XUAOKUX U Pa3XXKeHHbIX 0OTXOA0B

MpumeHeHe TeXHONorMM MO3BOSIUT CHU3UTL KONMU4YecTBO obpa3syembix npu GypeHun
oTxopos ([81]).
Ha gaHHbIn MOMEHT 3koOHOMMYEecKas 3(M@PEKTUBHOCTb TEXHONOMMW HEBLICOKA B CBSA3N

CO 3HAYMTENbHBLIMM KanuTanbHLIMKM 3aTpatamm Ha obopyaoBaHue, Ha ero oGenyxuBaHue u
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peMOHT. B ponrocpoyHoii nepcrnexkTtnee ¢ passnTUeM JSla3epHbIX TEXHOTOrMA yCTPONCTBO MO-
XeT nokasaTb BbICOKYH0 3((PEKTUBHOCTb.

CpoK BHELpPEHUS 3aBUCUT OT Pas3BUTKS MasepHbIX TEXHOSOMMIA 1 OonbiTa NPUMEHEeHUs
TaKUX CUCTEM B MOJIEBLIX YCIOBUAX, OLIEHWBaETCA npeanonoxuTtensHo B 5-10 reT.

Buabl OPO, Ha KOTOPbIX MOXET NPUMEHATLCH TEXHOMNOTUS:

- CUCTEeMbI NMoA3eMHOro 3axopOHeHUsA XUOKUX N PadXXMKEeHHbIX OTXOO0B.

YcTpouncTBo rny6uHHOro 6ypeHus ¢ npuMeHeH1MeM nasepa Ans CTpouTenscrea

CKBaXWH CUCTeM NOA3EeMHOro 3aXOpPoOHEeHUA XXNOKUX U Pa3XXmKeHHbIX OTX040B

MpumeHeHVe ycTpoiicTBa no3sonsieT nsbexars obpasoeaHus otxonos Gypenus ([82]).

Ha gaHHbIt MOMEHT 3KOoHOMMYEeckasi 3PEKTUBHOCTL TEXHONOMMM HEBLICOKA B CBA3U
CO 3HauUUTEeINbHbIMW KanuTarbHLIMW 3aTpaTaMy Ha 06opyaoBaHue, Ha ero obcnyxuBaHue u
PEMOHT. B JONrocpoYHOil nepcnekTuee ¢ pa3BuTUEM NasepHLIX TEXHOSIOMMA YCTPOMCTBO MO-
KET NoKasaTb BbICOKYH 3(P(PEKTUBHOCTb.

CpoK BHEOpEeHWs 3aBUCUT OT pasBUTUSA fla3epHbIX TEXHOMOMIA U OnbiTa NPUMEHEHUs
TaKUX CUCTEM B MOJIeBbIX YCIOBUSIX, OLIEHWBAETCS npegnonoxutensHo B 5—10 net.

Buabl OPO, Ha KOTOPbIX MOXET NPUMEHATLCH TEXHOSOMUS:

- CUCTEMbI NMOA3EMHOIO 3aXOPOHEHWS XUAKMX N Pa3MKMIKEHHBIX OTXOAOB.
Cnoco6 3aKa4yku XUOKMX OTXOAO0B B KPMON3ru MHOroneTHemMep3nbix nopoa

TexHonorus NO3BONSIET N30NMPOBaTh GONbLLIOIN O6BEM XUAKMX OTXOAOB U MUHUMWN3N-
poBaTb WX HeraTUBHOE BO3AECTBME Ha oKpyxatoLuyto cpeay ([83]).

Cnocob He HeceT AONOSTHUTENBLHOW HAarpy3ku Ha OKPYXKAIOLLYI0 cpefly N0 CPaBHEHUIO C
TPaANLIMOHHOW 3aKa4KoW B MacT-KOMMEeKTop.

C TOYKM 3pEeHUsi SKOHOMMYECKOW ah(PeKTUBHOCTU CrMOcOD NepCrnekTUBEH, MOCKOSbKY
nossonsieT m3bexarb BbICOKMX TPAHCMOPTHbLIX 3aTpaT Ha NepeBO3Ky OTXOAOB B MecTa pas-
MeLLEHMS.

Hep,OCTaTKVI TeXHOIorMm — TeppuTopuarbHble OrpaHnyeHus obnactu NnpUMeHeHus
30HOW MHOroneTHer mepanoTbl. CMeLleHne 30HblI pacrnpoCTPaHEHWs! MHOTOJI@THEMEPS3ITbiX
nopoa C MoBbllLieHWEM TemnepaTtypbl MpuBeAeT K M3MEHEHUAM CTPYKTYpbl COAEpXMMOro
Kpuoriara, aKTMB13aLumM MUrpaLMOHHbIX NPOLECCOoB.

B Poccuiickoin depepaumn cyllecTByeT onbIT NpUMMeHeHUs Takoro crnocoba 3axopo-
HEeHWS XUOKUX OTXOLO0B.

Buagpbl OPO, Ha KOTOPbIX MOXET NMPUMEHSTLCS! TEXHOSOTUSI:

- CUCTEMbI NOA3EMHOMO 3aXOPOHEHUS XKUOKNX U PASKVDKEHHBIX OTXOAO0B.
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6.2 MepcneKTUBHbIe TeXHONOMMMU NpM IKCNNyaTauum o6LEKTOB

pas3mMelleHusa oTxogoB

6.2.1 NMepcnexTUBHbIE TEXHONOrUU NPU TPaHCNOPTUPOBKE U NPUEeMe OTXOA0B
ABTOMaTM3MpOBaHHasA cucTemMa yaasieHHOro BXOAHOIO KOHTPOMA OTXOA0B

BHeapeHve aBTOMaTU3MPOBAHHON CUCTEMbl BXOOHOrO KOHTPOSISi OTXOOO0B YOAlIeHHO
o1 OPO no3BonuT CHU3WUTBL yllepb OkpyxatoLlein cpefe 3a CHeT KOHTPONsi 3a HeCaHKLMOHU-
pOBaHHbIM pa3MeLLEeHNeM OTXOA0B, NEPEerpy3koin TEXHVKM, OCYLLECTBAIOLLEN BLIBO3, @ TaK-
e OTCYTCTBMS ouepefein npu Bbe3fe Ha obbekT. BHeapeHne cuctembl He HeCeT OOMNOSHU-
TeNbHOro HeraTUBHOE BO3JENCTBME Ha OKpyKatoLyto cpeay ([84], [85]).

HecmoTps Ha TO, YTO BHeApEHME aBTOMATU3MPOBAHHOW CUCTEMbl ByneT cornpoBOX-
AaTbCsl AONONHUTENbHBIMKW 3aTpaTaMu B BUAY NPOU3BOACTEA W 3aKyNKU HOBbIX TEXHOMOMMYe-
ckux npucnocobneHuid (cuctembl GOpTOBOrO B3BELUMBAHWS, NporpamMHoe obecriedeHue,
GopToBblE KOMMbLIOTEPLI), SKOHOMUYECKU 3DEKT OT BHeOpeHus cpeacTs OyneT noroxu-
TenbHbIM BBMAY CHMXXEHUS YMCNEHHOCTM NEepcoHana, a Talke pocTa Npou3BOAWTENIbHOCTU
onepauuv BXOOHOrO KOHTPOJIS.

ABTOMAaTU3MPOBaHHbIE CMCTEMbI BXOQHOMO KOHTPOSISi U yyeTa MOryT HalTu npuMeHe-
Hue B OGnwxanwume 1-2roga, Tak Kak OTAENbHbie 3NeMEeHTbl TaKOW TEXHONMOrMU TOYEeYHO
BHEZpeHbl B HEKOTOPbIX peroHax Poccuu. [ins nonHoro BHeapeHus Heo6xoauMo cosfaHne
KOMIMJIEKCHOTO NpOrpaMMHOrO NpoAykra, yyutbiBawowero TpeGoBaHus 3akoHoAaTenbLCTBa,
pervoHanbHble 0CO6EHHOCTY, pa3Hoobpa3ve TeXHUKU NO TPaHCNOPTUPOBKE OTXOAOB W Apy-
rme chakTopbl.

Buabl OPO, Ha KOTOPbIX MOXET NPUMEHATLCA TEXHONOoMS:

- 06beKTbl 3aXOPOHEHUS TBEPALIX KOMMYHaSIbHBIX OTXOAO0B;

- XpaHunuiia, npegHasHayeHHble AN XpaHeHusi oTxoaoB obpabatbiBalowmx npouns-
BOACTB.
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6.2.2 NepcnexkTMBHbI@ TEXHONOrUM NPU NOArOTOBKE OTXOAO0B K Pa3MeLLeHUIO

MaporepMmuyeckoe OKMCNEeHue XUAKUX OTXOA0B AobbiBalowmx,
06pa6a'rb|Ba|ou.mx U UHbIX NPOM3BOACTB, CoAepXalux opraHuyeckKkue

CcOoeAiuHeHuA U CoONnu MetTannonB

Mo faHHOW TEXHONMOIMN MOXET OCYLLECTBISATLCA NOATOTOBKA K Pa3MeLLieHNIO XXUKUX
oTxoao0B Ao6biBaowmx, obpabaTbIBalOWMUX U MHBLIX NPOU3BOACTB, COAEpXalLMX OpraHude-
CKue CoeavHEeHWs U CONv MeTaroB.

MoaroToBka XuOKUX O0Tx0OoB AobbiBalowmx, o6pabaThiBaloWyX U UHLIX NPOU3BOACTB
C UCMOJIb30BAHNEM [aHHOW TEXHONIOMMU 3aKIIIO4AETCH B OKUCNEHUM OpPraHN4ecKMx coepuHe-
HWI [0 NPOCTLIX coeauHeHui (Boaa, yrnekucrnblil ra3) u npeobpasosaHum conei MeTansnos B
oKkcuael u rugpokevas ([86]).

MoaroToBKa XWOKMx oTxonoB AobbiBaowmx, 06pabaTbiBalOWUX U UHBIX NPON3BOACTB
C UCNONb30BaHNeM AaHHOW TEXHOSIOMMM NO3BOMNAET YMEHbLUMTbL XUMUYECKYI0 aKTUBHOCTL OT-
X0[0B, Npo4J/IUTL CPoK cnyx6bl 06opynoBaHus.

OTxoabl 06pabaTthiBaloT B TpyGuaTOM peakTtope NyTeM HEeOQHOKPAaTHOro BBeAEeHUsi
OKWUCNUTES!, MOCTEeNEHHO B HECKOJIbKUX TOYKAX BMPLICKUBAHUS MO HANPaBNeHWI0 BHU3 MO Te-
YEHWUIO MOTOKA OTXOAO0B, YTO MO3BOSISIET MOCTENEHHO NOAHVMMATL TeMriepaTtypy notoka rno
pacTyLlei KpUBOW OT NepBOHAYarnbHOW TemnepaTypbl (Hanp¥mep, Nopsiaka KOMHATHOW WIn
6onee BbLICOKOI TeMnepaTypbl) O CBEPXKPUTMYECKOW TemnepaTtypbl. TOT cnocob noasors-
€T OCyLIeCTBNSATb KOHTPONUpyemMoe oKucreHne 6e3 CrULLKOM MHTEHCMBHOTO NpOu3BOACTBA
3Hepruu, 4YTo HaHecro 6kl yuiepb creHkam peaktopa. dPEKTUBHOCTL €r0 COCTOUT B TOM,
4YTO NOaAbLEM TemnepaTypbl NPOUCXOAUT HENPEepLIBHO U C BO3paCTaHUEM.

OrpaHnyeHneM BHeOpeHUsi TEXHONOTMU SABNSIETCA BbLICOKAsi CTOMMOCTb o6opynoBa-
HWS, TEXHONOMMYeCcKasi CIIOKHOCT.

EcTb BO3MOXHOCTb NpUMeHeHusi Ha aeicteytowmx OPO.

Buabl OPO, Ha KOTOPbIX MOXET NPUMEHSITLCS TEXHONOTUS:

- XpaHunuia, npegHasHaYeHHbIe AJsi XpaHeHusl 0TxoAoB o6pabaTbiBalowmx npouns-
BOZCTB, KPOMe OTBasioB;

- XpaHunuia, npegHasHaueHHble Ofisl XpaHeHWsi OTXOAOB MPOW3BOACTBA 3NEKTPO-

SHeprun u napa, Kpome OTBanoBs.
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YnnoTtHeHue u 06e3BOXMUBaHMUE XUOKUX M NACTOOOpa3HbIX OTXOAOB C
ucnonb30BaHMeM Xerne3o6eToHHbIX 6YHKepOB C ApeHaXHbLIMU NIOTKaMu No

nepuMeTpy AHMLLA U B CTeHKax 6yHkepa

YnnoTtHeHue n 06e3BOXMBaHME XUOKUX U NacToobpasHbix 0TX0A0B obpabaTtkiBaroLmx
MW WHbIX NPOU3BOACTB MNPU WX pa3MeLLeHMN OCYLLECTBNSETCH B CUCTEME KaCkagHo-
PacnonoXeHHbIX Xene306eToHHbIX GYHKepPOB C APEHaXHBLIMU NTOTKAMU N0 NepuMeTpy AHWLA
U B CTE@HKax ByHkepa, 3anofHEHHbIX OUNbTPYHOLWMM MaTepuanom (Kokc, webeHs) ([87]).

Mpy ucnonb3oBaHWM JaHHOW TEXHONMOrMK MoBbIAETCs 3hheKTUBHOCTL NMPOLECCOB
YNIoOTHEHWS U 06e3BOXWBaHMSA 32 CYET COBMELLEHUS] PeXMMOB UX OTCTaMBaHusi U 06e3Bo-
XKUBaHWS.

K npeumyliectBaM TEXHONOTMA MOFYT ObiTb OTHECEHO YMEHbLLEHWE KorvMyectsa 06-
CNyXX1BaIoLLEro nepcoHarna n cokpaileHue nrowaam obbekra pasmeLleHns OTX0A0B.

Bugpbl OPO, Ha KOTOPbIX MOXET NPUMEHSITLCS TEXHONOrUSI:

- XpaHunuviLa, npegHasHa4YeHHbIe Ans XpaHeHusi 0TxonoB obpabartbiBalolmx npous-
BOLCTB, KPOME OTBasOB;

- XpaHunuwia, npegHasHauyeHHble [Ans XpaHeHUs1 OTXOAOB MPOW3BOACTBA 3NEKTPO-

3HepruM 1 napa, Kpome oTBasIoB.
BpukeTUpoBaHMe TBepAbIX KOMMYHarNbHbIX OTXOAO0B

TexHonorusi 06EMHOIO NPECCOBaHWUA KOHUYECKUM MYaHCOHOM NO3BONSIET JOCTUraThb
BbLICOKO NPOYHOCTV BPMKETOB OTXOAOB MO CPABHEHUIO C NPOYMMU METOAAMWU NPEeCCOBaHUs
6e3 ocyllecTeneHusi 06esi3kn BpukeTtos ([88]). OnTuManbHoe AaBrieHWe AN NpeccoBaHus
onpepneneHo kak 80 MINa, Tak kak No cpaBHeHUIO ¢ Haubosnee pacnpoCTPAHEHHbLIM NPUMEHSI-
embiM pasneHvem (60 Mna) obecneyutcs noBbileHUe npoyHocTU GpukeToB Ha 25 % —
30 %. Ha ocHoBaHuM 3KkcnepvmeHTarnbHbIX JaHHbIX pa3paboTaHa TexHomnorMyeckass cxema
6prKeTUPOBaHNUA OTXOOOB, BbicOKasi 3(MHEeKTMBHOCTb KOTOPOM MoaTBepXaeHa npy NOMOLLU
anpobauun Ha nabopaTopHOM CTEHAE W BLINOSMHEHWUSI MaclUTabUpoBaHWsl Ha NPOMbILLITIEH-
HbI NpoLece.

PasmelleHne otxonos B Buae GpvkeTOB NO3BONSIET NpoanuTe Cpok cnyx6el OPO,
CHU3UTb 06Bbembl 06pasoBaHNsi hUIbTPALMOHHBIX BOA, 8 Takke MUHUMU3MPOBATb PUCKM MNO-
’KapoB B MaccuBe 0TxoaoB. [1peumyLLecTBa TEXHOMNOMMN — CHIDKEHWE CTOMMOCTU NpeccoBa-
HMS OTXOOOB 3a CYET OTCYTCTBUS MaTtepuanoB, HeoOxoamMblx ons 06BA3kn GpukeTta, a Tak-

e BepOoSITHOCTU pa3pbiBa GPUKETOB BBUAY MX BLICOKON MIIOTHOCTM.
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Mepvog BHeopeHWUst TeXHOMOMMYECKO CXEMbl CITOKHO onpeaesivuTe OOHO3HaYyHO, Tak
Kak pns ee obecrneveHust Heo6xoaMma YacTUYHAas PEKOHCTPYKUMS CyllecTByroLlero obopy-
[A0BaHUS.

Buabl OPO, Ha KOTOpbIX MOXeT NPUMEHATLCS TEXHOSIOMUS:

06beKTbl 3aXOpPOHEHUs TBePAbIX KOMMYHaIIbHbLIX OTXOA0B.
6.2.3 NepcnexTUBHbIE TEXHONOrUU NPU pasMeLLeHMU OTXOA0B

TexHonorus 3axopoHeHun TKO ¢ ucnonn3oBaHuem Tepmocraﬁunusauuu

MHOroneTHe Mep3nbiX FPYHTOB

TexHornorusi HanpasneHa Ha obecrneyeHne npoueccoB 3axopoHeHus TKO B 3oHe pac-
NPOCTPaHEHNs1 MHOroNneTHee MepanbiX Nopod C UCMOoSIb30BaHMEM CUCTEM TepmocTabunuaa-
umm rpyHTOB ([89], [90]).

TepmocTabunusaums npon3soanTcs cucteMoin Tpy6 1 xnagareHToM 6e3 ucnonn3oBa-
HUS CNeLann3npoBaHHON TEXHUKA.

CylecTBEHHbIM HEeJOCTaTKOM TaKO TEXHOMNOrUM SIBMSIETCS HEBO3MOXHOCTb aBToO-
HOMHOCTU 06beKTa 3aXOPOHEHMs!, YTO BbI3BAHO HEOOXOAMMOCTbLIO nepuoauyeckoro o6eny-
XKUBaHNSA obbLekTa Aaxe rnocrie 3aBepLUeHus ero aKcniyaraumm onsg nocTtossHHOro noaaep-
XaHWsA TemnepaTypbl BHYTpU Tera nonuroHa.

Cpok BHeOpeHUs TeXHONOMMM OrpaHUuYMBAETCS! CIIOXHOCTLIO TEXHONOMMYECKoro Muc-
MOMHEHMS cucTembl Tpy6, nomelLaeMoil B Teno NofMroHa, OAHAKO MO OLEHKaM 3KCNepToB,
TexHornornsa MoxeT 6biTb BHegpeHa yxe B Gnwkaiuve 1-2 roga B paiioHax ¢ XONOAHbIM
KIMmMaToM.

TexHomnorusi orpaHNYEeHHO NPMMEHNMa B parioHax C BbICOKON CpefHerofoBoi Temne-
paTypoit BO3[lyxa B CBSI31 CO 3Ha4YMTESIbHbIM YBEITMYEHUEM IKCIyaTauMoHHbIX 3aTpar.

Bugbl OPO, Ha KOTOpbIX MOXET NPUMEHSITLCSl TeXHOIOoTUS:

- 06BbeKThI 3axXOpPOHEeHUs TBepAblX KOMMYHalbHbIX OTXOA0B.

TexHonorus 6uoakTMBaLMM OTXOA0B OGHLEKTOB 3aXOPOHEHUSA TBepAbIX

KOMMYHarnbHbIX OTXOO0B

TexHonorus npegnonaraet Mcrnonb3osaHue Guonoruyeckux fo6aBoK AN yCKOpeHUs
n ysenuyeHus obbemoB obpasosaHus 6uorasa 3a cueT npoueccoB Guonormyeckoro paso-
rpesa n hepMeHTaLmn opraHudeckoit yactu otxopos ([91]). B coctas nobasku (MHULMUPY-
IOLLIero Crios) B 3aBUCMMOCTM OT BbIGpaHHOM TEXHOMOrMM MOTYT BXOAUTL adhdprioeHT, abopu-

reHHas Mukpodpriopa, MyUHepasibHble yaoOpeHUsi, BUTaMuHbI, OTX0A4bLl npou3soacTea. Pas-
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MelLaemble oTxodbl M BuopgobGaBku pacnonaraloTcsi Ha CneuvanuspoBaHHOM rMapon3onu-
pyioLLeM 3KkpaHe, NP1 3TOM CYLLeCTBYIOT cnocobbl kak NOCNOMHOro, Tak 1 COBMECTHOIO CKIla-
OVpOBaHus.

K npeumyuiectsam TEXHOMOMMM OTHOCUTCH yMeHblueHue obbema oTXodoB, NOBbILLE-
Hue achcpekTuBHOCTM nonuroHa TKO, aaknioualolleecsi B yckopeHun crabunusaumm maccusa
0TX0[0B, a TaKkKe yBenuyeHume obbema M3BIIEKAeMOro CBasioYHOro rasa, KOTOpbI MOXeT
6bITb UCNONBL30BaH B 3HEPreTUHECKUX LIENSX.

BospeiictBue ncnonb3oBaHusi 6mono6aBok, noBbiLAWMX 3hHEeKTUBHOCTL npoLuec-
coB obpasoBaHusi 6uorasa, elle He M3y4eHO B MOMHOWN Mepe, NOATOMY nepes peanuauven
[aHHOW TEeXHOMOrMN BaXXHO OLeHWNTL BesonacHOCTb aToro matepuana. BaxHo Tawke, uto go-
6aBku valle BCEro MHOrOKOMMOHEHTHbI, COOTBETCTBEHHO WX MPUrOTOBMEHME MOXET 3aHu-
MaTb OAnvTenbHOe Bpems.

Bugbl OPO, Ha KOTOpbIX MOXET NPUMEHATLCS TEXHONOUA:

- 00BbEKTbI 3axOpOHeHnA TBepablX KOMMYHalbHbIX OTXO40B.

OnTummn3aums ycTponcTea obbekra 3axopoHenus TKO 3a cueT npuMeHeHms

MHorocdyHKUMOHanLHOMU paboyei nnowankm

Mpepnaraemas Mogenb No3BONsieT ynyywuTb ycrpoiicteo OPO, obecneunBas yse-
JIMYEHNEe ero eMKOCTU, CHWKEHWE pUCKA 3arpsi3HeHusi NoA3eMHbIX BOA, a Talkoke yaobcrso
pasmeLleHust oTxogoB ([92]). YcTpolicTBO nonuroHa BLINOSIHEHO B BUAe BbieMku C pasme-
LLEHHOMN B HeW MIeHOYHON n3onsauuen 1 necyaHbIM NOKPLITUEM, KOTopas pasfaerneHa Ha ogu-
HaKOBbIE CEeKUMM, pasgerieHHble aoporamu, obecneunsalolmMmy NoabE3n MyCOpPOBO30B K
kaxpgoi cekumn. Mo mepe 3anonHeHus cekuum nepebiM crnoeMm TKO, cBepxy 3ackinaetcs
Crnoi necka B oopMe yceuyeHHOW NupaMuasl, Ha BepLUMHY KOTOPOI ykinaabiBaloTCs 6eTOHHLIe
nnuThl ans obecrneyeHns Nogbesaa TEXHUKM M BLIPY3kM OTXOA0B BO BTOPOi cnoit. OTxogbl
BTOPOroO YPOBHS YKIaAblBaOTCA MeXAY CeKUUsIMU, 3aTEM CHOBA MOKPLIBAIOTCA C/I0eM necka
1 T. 4. CTOYHble BOAbI NONMIoHa, NPOXOAs Yepe3 Croi necka, husbTPYIOTCS U HanpaensT-
€A B gpeHaxHble Tpy6bl, 3aTeM B HAKOMUTENb.

OcHoBHbIE NpeuMyLLEecTBa NpeanaraeMoi TeXHONOMMU — BO3MOXHOCTb 3aXOPOHEeHMs!
Gornbluero obbema 0TXOAOB, YeM MpW CTAHZAPTHOW KOHMUrypauum oGbekTa, a TalKe CHU-
XeHue BblIBpPOCOB BbLIXJIOMHbLIX ra30B OT TPaHCMOPTa, OCYLLECTBSAIOWEro TPaHCNOPTUPOBKY
OTX0[A0B MpY NomoLuM yao6cTea pa3meLLeHusi JOPOr U NOAbe3aoB K AeNCTBYHOLWMM KapTam
nonuroHa.

Mpennaraemas koHtUrypauusi obecneunt coxpaHeHue 3emMerbHbLIX PeCypCoB, TaK Kak

npegnaraembli cnocob yknapku oTXo4oB U obecrneyeHunsi Npoesnos Haf Crioem OTXO4O0B Afs
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3anoryiHeHUs1 crneaylownx CNoeB He npeaycMaTpuBaeT U3bsTUe OOMNOJNTHUTESIbHLIX TeppuTo-
pwin ans pacwmpenuns OPO, emkocTe OPO yBenuumBaeTcs B BbICOTY, @ HE B LUIMPUHY.

OpHako, NpoeKTMpoBaHue npennaraemMon koHtpurypauum OPO — CrioXHbIA 1 Tpyao-
€MKMiA npolecc, Tak Kak npu nrnaHMpoBaHum o6bekta HeoBxoaMMO yunThiBaTh Gonbluoe Ko-
nn4yecTBO PaKTOPOB, TAKUX KaK MnaHMpoBaHWe Aopor Ha 06bekTe, yaaneHHOCTb CeKLuui ppyr
OT Apyra v ap. 3aTpaTbl Ha NPOEKTUPOBaHNE Takoro 06beKTa MOryT CyLLeCTBEHHO YBENUUUTL
CpOK Nnepuoaa BHeOPEeHUs1 TEXHONOMnK.

Bupgpl OPO, Ha KOTOPbIX MOXET NPUMEHSATLCS TEXHOMOTUS:

- 0OOBEeKTbl 3aXOPOHEHMUs1 TBEpAbIX KOMMYHaJ1bHbIX OTXOO0B.

6.2.4 MNepcnekTBHbIE TEXHONOrUM NPY OGpalLeHun ¢ PUNbTPaALUOHHBLIMM,

APeHaXHbIMKU, NMBHEBbIMM BOOAAMU

MepcnekTuBHbie TexHomnorum npu obpaleHnn ¢ PUNbTPaLMOHHBIMU, APEHAKHLIMU U
NIMBHEBLIMW BOAAMW HE BbISIB/IEHDI.

6.2.5 NMepcneKkTMBHBIe TEXHONOrMK Npyu o6paieHnn ¢ BbIGpocamu B atMmocdepy
3akpenneHue nbuinswmx nosepxHocten OPO

3akpenneHne 3pO3MOHHO-OMACHLIX MbIIALLMX NMOBEPXHOCTEH MOSIMMUHEpAaribHOMO CO-
CcTaBa B XBOCTOXPaHWNMLLAX, 305100TBasiax, Ha OTBanax ropHbiX Nopopn MyTeM HaHeceHusi
crneumanbHbiX pacTBOPOB, CMecel, BbICOKOMOIEKYNAPHbLIX COeauHEHU, BUTYMHO aMyrbcum
([93]-{96]).

OcHOBHbI€ BUbl HAHOCUMbIX COCTaBOB: BOAHbIA PACTBOP OMbISIEHHOIO TanfoBoro ne-
ka; CMeCb MIMHUCTOrO rPyHTa C AUCNEpPCHbIM MaTepuanioM; CMech NonuBMHUIGYTUpansa ¢
NeCcKOM; NOSTMMEpPHbIE CO8AMHEHNs, BKIYaloLwme nonvakpunamua, nonvakpunar, GutymHas
3MYIbCUS.

Cnocob 3akpenneHusi NbinsilMX NOBEPXHOCTEN pacTBOPOM TansioBOro necka, BKIIO-
yaeT TpexcraguinHylo o6paboTKy nbinawmx noBepxHocTei: cHavana 2 % — 10 %-Hbim BOA-
HbIM PacTBOPOM OMbINIEHHOro TansioBoro neka, yepes 30-120 MMH — BOAHLIM KUCIOTHbLIM
pactBopom, cogepxalumm 0,2 % — 1 % MuHepanbHON Unu opraHUYEecKon KUCNOTbI, a Yepes
24 4 BHOBb 2 % — 10 %-~-HbIM BOAHbIM PAaCTBOPOM OMLISIEHHOrO TansIoBOro neka, npu obuiem
pacxofe pacTBOPOB CBA3ylLMX 3—6 n/m? o6pabaTbiBaeMoii MOBEPXHOCTH.

Cnoco6 3akpenneHus NbUISILLMX MOBEPXHOCTEN CMEeChi MONMBUHWUNGYTUpans ¢ nec-

KOM, KOTOPbI COCTOUT B HAHECEHWUU Ha MbiIsILLUE NOBEPXHOCTM NONMBUHUNGYTUPansi, KOTo-
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pbIi CMELLMBAIOT C MECKOM, Nocsie Yero 3Ty CMeChb HarpesaloT A0 TemnepaTypbl NraBneHus
ﬂO.I'IVIBI/IHI/IJ'IﬁyTVIpaJ'IFl.

Cnoco6 3akpenneHus NbiNsLWwmx NoBepxXHOCTen BUTYMHON aMyfbCUeNn 3aKkmioyaeTcs B
HaHeCceHUM BUTYMHOIN 3MYNbCUM C NPUMEHEHUEM Cy/iHa Ha BO3[YLUHOW NOAYyLIKe B Ka4ecTse
CaMOXOZHOro TPaHCMOPTHOro cpeacTea. Cpenoit nepeaBMXEHNs TPaHCMNOPTHOrO cpeactsa
SIBMSIOTCA HAMbIBHLI@ MIISHXKWM, OCHOBAHMUA U OTKOCHI 4aMb XBOCTOXpaHWNULL, 1 npureratoas
TeppuTopus B paguyce 10-15 M. B kauecTBe cpeacTea neinernojaeneHyst Ha 6opTy cyaHa Ha
BO3AYLUHON MOAYLLKE WCMOSb3YeTCsl ryapoHaTop, OCYLLECTBNSIOWMA HaHeceHne GUTyMHOM
3MyIbCWK NpK NMOMOLLM pacripepenuTenbHbIX dOPCYHOK.

Cnocob 3akpenneHusi MbiNsAWMX NOBEPXHOCTEN MMUMHUCTLIM MPYHTOM 3aK/0YaeTcs B
HaHeceHUM rmapocMec, NPUroTOBIIEHHOW B BUAE Nynbrbl U3 MECTHOO MMIMHUCTOrO rpyHTa U
NOABEPXXEHHOTO NbINeHWI0 MaTepuarna, pasmellaemoro Ha OPO, ¢ BBEIEHHON KOHANLMOHW-
pyroLlein nobaskoi (nurHocynbtaHat mapku JICT-4). MicxoaHble KOMMOHEHThI YKnaapialoT
YepeayloLWMMUCS CHOSIMU B HachIMb, PacrosioKeHHY0 B NpeaBapuTesisHO BbIPbITOA TpaH-
Wee, U 3aTeM, Nocrie 3anoriHeHUsl ee BOAOW NPOM3BOAST pa3paboTKy 3TON Hackinu cpeq-
cTBaMM rvgpoMexaHusauuu, nosyyasi npu 3TOM MMOPOCMEcCh B BuAE Nynbribl, KOTOPYIO
HanpasnsitT No TPyOONPOBOAY K MECTY ee YKNaaKu.

Cnoco6 3aKkpenneHus NbUSWMX NOBePXHOCTeN NoNMakpunaMuaoM OcCyllecTBAseTcs
HaHeceHMEM Ha NOBEPXHOCTb OTXOAO0B BLICOKOMOJIEKYISIPHOTO COEAMHEHMUS, BKMOYaoLWero
nonuakpunamug, cynsutHo-cnupToByio 6Gapay v soay.

Cnocob 3akpensnieHVst NbiAsWmMX NOBEPXHOCTEN koMGMHaumen nonvakpunara U akpu-
rlaMmaa ocCylLecTBIISIETCA NyTeM NocfeA0BaTensLHOr0 HAHECEHUA Ha NbiMALLYI0 NOBEPXHOCTb
BOJHOIO pacTBopa Nofinakpunarta LWenoYyHoro Metanna (HaTpus unn Kanus) KOHUEHTpaLuuei
He meHee 1 % B konuuecTBe 2,0-2,5 r/mM? nnowaau, a Talke BOOHOMO pacTeopa cononmmepa
aKpunamuga ¢ npovsBo4HbIMU aKpUOBO KUCIOTLI KOHLIeHTpauuein He meHee 0,5 % B konu-
yectse 1,0-2,0 r/m? nnowapy. Take MOXET UCMOSb30BaTLCS COMONMMEp akpunamuga ¢
OVMEeTUNaMUHOITMIIaKpUIaToM, a Takke cornosivMep akpunamuga ¢ AMMeTunamMmnuHoaTuIIMe-
TaKpunaTom Unu CononuMep akpunamuaa ¢ aumeTunamvHonponunakpunamuoom. leiictene
cnocoba OCHOBAHO HAa COBMECTHOM WCMONb30BaHUM pa3HO3apsiaHbIX BbICOKOMOMNEKYNAPHbIX
NONNaNeKTPONUTOB, OOUH U3 KOTOPbIX (MONuakpunaT HaTPWUS WKW Kanusi) CBsisbiBaeT BeLle-
CTBa MbIIM 3@ CYET SMEeKTPOCTaTMYECKOro B3aMMOLEWCTBUS, a COMonuMep akpunamuga
HeATpanuayeT U3NULWHWIA 3NeKTPUYECKUiA 3apsif Ha 3PO3NAHO OMAacHOM NbIsLLENn NOBePXHO-
¢t ¢ obpazoBaHWeM ceTyaTon CTPYKTypbl nonvmep (-) — nonumep (+), Tem cambimM yBenu-

4YnealoT NPOYHOCTL CBA3bIBAHUA YacTUL NbUJTU aHWOHHbLIM MOJTIUANIEKTPOSIUTOM.
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OCHOBHbIE NMpevMyLLiecTBa TEXHOSIOMMN — YMeHblUeHWe BbIBpPOCOB B aTMOCtepHbIi
BO3AyX TBepAblX YacTUL, NONMMUHEepanbHOro coctana.

HekoTopbix cnoco6GoB AaHHOW TEXHOMOIMU OrpaHUYEHHO MPUMEHUMbI B YCIIOBUAX
apuvaHoro KnuMara.

OrpaHuyeHusi BHegpeHust:

- BbICOKasi CTOMMOCTbL MaTepuarnos;

- Te@XHONornyecKas CrioXXHoCTb, TPY0EMKOCTb;

- CIIOXHOCTMN 3a[@PHEHUsI MOBEPXHOCTEN NPU UCTIONb3OBAHUN BbICOKOAAT€3NBHbLIX CO-
CTaBoB.

Bugpbl OPO, Ha KOTOPbIX MOXET NMPUMEHSITLCS1 TeXHONOTUSI:

- OTBasibl OTXOAOB A0OLIMKM NONE3HbIX NCKOMaeMbIX; OTBarnbl 0TX0A0B oboraleHus no-
ne3HbIX UCKonaeMmbix;

- XpaHunuvila, npefHasHa4eHHble ANsi XpaHeHus oTxoaos Aobuiun nwvnu oboralleHus
MonesHbLIX MCKOMaeMbIX, KoOMe OTBalIoB;

- oTBanbl 0TX0A0B 0b6pabaTbiBarolMx NPOM3BOACTB; OTBasIbl OTXOAOB NPOU3BOACTBA
3MNEeKTPO3HEePriu 1 napa;

- XpaHunvila, npegHasHa4YeHHble Ans XpaHeHus oTxopoB obpabartbiBalolmx npous-
BOZCTB, KPOME OTBaJSIOB;

- XpaHunuwia, npegHasHayeHHble AN XpaHeHUs OTXOAO0B NPOW3BOACTBA SSEKTPO-
SHEepruM 1 napa, Kpome OTBasIoB;

- MONIMIOHbI MPUNOBEPXHOCTHOTO 3aXOPOHEHWS! NPOU3BOACTBEHHbLIX OTXOA0B.
YcTpoucTBo ans c6opa 6uorasa Ha o6bexTe 3axopoHenua TKO

YCTPOACTBO COCTOUT U3 CUCTEMBI BEPTUKANBHLIX TPYD, CHabeHHbIx nepdopauveit,
pacrofioXXeHHOM Haf, Hel NOKPLITUM C OKUCIIUTENbHBIM U FPYHTOBLIM cnoem ([97]). MNpu atom
TPYObl CHapyXu MOKPbITbl OUILTPYIOLMM ChiNyYM MaTepuanoM, YKpernsieHbl MUHAHbIM
3amkoM. Criou nepekpbITUs yroXeHbl Mo NopsiaKy onpeneneHHbIM criocobom — rugpouso-
NMPYIOWWIA, APEHaXKHBIA, OKUCTIUTENbHBIA, PYHTOBbLIA. OKOHYaHWe cucTeMbl BepTUKasbHbIX
Tpy6 OTBOAA BbINOSIHEHO B IPEHAXHOM CII0€ U UMEET 3arHyTyto hopmy.

Bvoras n3 cnosi 0Txo0B NPOHUKAET BHYTPb BepTMKaNbHOW TpyGbl U 3a cyeT nepdo-
pauuu, BbICBOOOXKOAETCA B OpEHaXHbIA CIoN, 3aTeM NMPOHUKAET B OKUCIUTESNbHbIA CIION,
pacnpefensisicb B HeM pasHOMepHO. [Npun 3TOM ocagku NPOcaYnBaloTCst Yepesa rpyHT, NPoXo-
OAT OKACIUTENbHLIA CIOW, @ 3aTeM BbIBOAATCSA Yepes APeHaXHbI croi. 3awuTHasi nosepx-
HOCTb TPYDO W IMUHSHBIA 3aMOK B COBOKYMHOCTM C ruppousonsiuveit oGecneunsaioT MUHK-
manbHoe AanbHerwee obpasosaHue unbTpaumoHHsIx Bog ([97]).

155



WUTC 17-2016

MNpumeHeHne Takoi TeXHONOMMKU NO3BOSISIET ONTUMU3NPOBaTL obpalleHue ¢ buorazom
Ha o6bekTe 3axopoHeHuss TKO npu muHMManbHbLIX 3aTpaTax Ha peanusauuio. [ins nogrsep-
xaeHns 3PPeKTUBHOCTU TaKO KOHCTPYKLMM HeoBXoAMMO NPOBOAUTL pearibHbie UCMbITaHWA
W OMbITHO-KOHCTPYKTOPCKUE paboThbl.

Bugpl OPO, Ha KOTOPbIX MOXET NPUMEHSITLCS! TEXHONOTUSA:

- 06BbEeKTbI 3aXOPOHEHNS TBEPALIX KOMMYHASTbHLIX OTXOA0B.

TexHONOrMA CUCTEMbl U3BMEYEHUA, CXMIraHuA GMorasza u OYUCTKMU OTXOOALUMX

ra3oB Ha o6bekTe 3axopoHeHusa TKO

PaspabotaHHasi cuctema Brlo4aeT nogcuctemy cbopa ra3oBoil CMECH ouokeupa yr-
nepopa n metaHa (6uoras), nogcuCTeMy CXUraHVsl MeTaHa 1 BbiNyCcka NPOAYKTOB CropaHus,
KoTOpas BblpabaTbiBaeT 3MeKTPUYECcKyl0 3Hepruio, Boay, NOACUCTEMY, OCYLLUECTBISIOLLYIO
BblAeNneHue AnoKcuaa yrnepoga us cmecu npoaykros cropanus ([98]). OtaeneHve Boabl OT
NpoAYyKTOB CropaHusi npoucxoavuT npu nomolum aacop6buvu, B KavecTBe agcopbupyiollero
mMaTepuana npuMmeHsieTcsl LeonuT. B TexHonormm yunTbiBaeTcsi oxnaxaeHue U ocylueHue
NpoayKTOB CropaHusi nepep crtagvei ancopbuvm npyu NOMOLLM TEMNooBbMeHHUKOB U OCyLLIW-
Tenein ([98]).

MperMyLecTBO TEXHOMOMMN — MPOM3BOACTBO ANIEKTPOIHEPTAM NPU CKUraHUM MeTa-
Ha, BbICOKasi CTeNeHb O4YUCTKM NPOAYKTOB CropaHusi.

OrpaHu4eHusi BHeOpeHNA — BbICOKas CTOMMOCTb YCTaHOBKW.

[Ns NpUHATUA pelLeHnii O peannaaummn BaxHO COMOCTaBUTb BENMYUHY 3aTpar C Benu-
uYMHOW No3nTUBHOrO adbdbekTa faHHON TexHonorvu. [ns nopbopa onTumansHoro o6opyno-
BaHWUA U CO34AHNE TEXHONMOrMYECKOW CXeMbl MOXET NoTpeboBaTLCA ANUTENbHOE BpeMsl, YTOo
TalKe CO34acT AOMNONHUTENbHbIA 6Gapbep Afisi BHeApeHWs TakoW YCTaHOBKY.

Bugkl OPO, Ha kOTOPbIX MOXET NPUMEHSITLCS! TeXHOMOTUS:

- 06'beKTbl 3aXOPOHEHWS TBEPAbLIX KOMMYHarbHbIX OTXOAOB.
Cnoco6 TepMmuueckoro o6easpexusaHus 6uoraza 06 LekToB 3axopoHeHua TKO

B paHHOI TexHonorMmn n3snedeHne brorasa ocyLLECTBNSETCA NPU NOMOLLM YCTaHOBKA
cbopa Guorasa 3a cuyeT BbI3BAHHOTO PA3PEXEHWUs,, KOTOPOE BeOeT K PEe3KOMY MOHWKEHUIO
Temnepartypbl 1 yMeHbLLEHWIO Briarm B 6uorase ([99]). Ha nepsom aTane ras ouvwjaercsi ot
cepoBo/opoAa M Mbinu, 3aTéM NMPOMCXOAUT CXKUraHue, oTxoasilume rasbl NPOXOAAT OYMUCTKY
OT TOKCUYHbIX U BpeOHbIX KUCIbIX npmmecel‘/'l. Kucnbie KOMNOHEHThI oyunuiarTca npu nomMoLum
apcopbuvmn Ha copbeHTe, a CynepTOKCUKaHTLl — afcopbuvelt Ha aKTMBUPOBAHHLIX YITIsIX.
Bo Bpemsi npouecca NOCTOSIHHO M3MEepsIloTCS KOHUEHTpauuu cepoBodopofa W KUCHbIX Co-

156



UTC 17-2016

e[VHeHWiA, B CBSI3W C YeM pPacCYUTLIBAETCS W KOPPEKTMPYETCs pacxofd CopbeHToB 1 peareH-
TOB, YTO MO3BONSIET 3KOHOMUTL MaTepuarnbl 6e3 cHkeHNs ahHEKTUBHOCTN O4MCTKM Brorasa
([99)).

Takas cucTema No3BONsiET yudTbiBaTbh pasHble hakTopbl Npu CxkuraHum Guorasa, a
Talke ob6ecneuvBaTh HEBLICOKUI pacxod MaTepuanoB U BbICOKYHO CTEMEHb YACTOTbI Noryya-
eMoro rasa.

Bugkl OPO, Ha kOTOpbIX MOXET NPUMEHSITLCS TEXHOMNOTUS:

- 06BEKTbI 3axXOPOHEeHUs1 TBepAbIX KOMMYHasbHbIX OTXOO0B.

Cnoco6 c6opa u oTBoAa hunbTpaLMOHHbIX BOA U 6uorasa Ha o6bekTax

3axopoHeHus TKO

Peanuzauusi TexHonormm ocyLLecTBNsIeTCs B HECKOJSIbKO STaroB: NOArOTOBKMU, MOHTa-
Xa CUCTeMbl BePTUKaribHOro ApeHaxka, yKnaakm oTxonos ¢ neperanoﬁ nx n3onupyrinMmmn
mMatepuanami, a TawkKe MOHTaXa FOPU3OHTaNbHOW APEeHadkHON cucTembl. Ha ocHoBaHuK
OPO ycraHaBnMBalTCs NONMMEpPHbIe KOMbLa, KOTOPble NPOAOIHKAIOTCA B BbICOTY Nnonumep-
HbIMW NepdopypPOBaHHbIMK cTeHkamy. OTxoapl YKNafbIBaloTCA cHavana [o cepefuHbl Ko-
neu, nocne 4ero MOHTUPYETCS FOPU3OHTaslbHas OPEHaXHas CUCTEMA, a yxe 3aTeM Ocy-
LeCTBNASTCA yKIiaaka 0O HasHa4YeHHOo! BbicoThl cnosi. OTBOA rasa npou3soguTcsi rasocbop-
HVKOM, 3aTéM BCe MOBTOPSIETCSl A0 NPOEKTHOW BbICOTbI 06bEeKTa n NOBEPXHOCTb OTXOAO0B No-
KpbIBaeTCA CrioemM usonsimoHHoro marepuana ([100]).

DaHHoe nsobpeteHne No3BornsieT NOBLICUTL ahDEKTUBHOCTL cOopa CBanNoO4YHOro rasa,
ynpocTuTb cucTeMbl oTBofa Guorasa v unbTpauMoHHbIX BOA, a Takke obecneuntb c6op
6uorasa u UNbTPAUUOHHBLIX BOZ, HA MPOTSDKEHWM BCEro BpEMEHM aKcrnyatauun obbekra
3axopoHeHusi TKO.

Cnocob oTnuyaeTcsi CylleCTBEeHHbIM CHDKEHMEM HArpy3ku Ha OKpYXarLuyio cpeay, a
Takke HeGObLLON CTOMMOCTLIO M CPAaBHUTENbHO HEGOMBLLMM NEPUOAOM BHEAPEHUS.

OrpaHuyeHre No NPUMEHEHMIO: IKOHOMMUYECKU LienecoobpasHo MCNoNb30BaHME NNLLb
Ha OPO, ncnonb3yowmx 4rnsi pasmeLleHus 0TXOA0B oTpuLaTenbHbie (hopMbl penbeda.

Buael OPO, Ha KOTOPbIX MOXET NPUMEHSITLCH TEXHOIOTUS:

- 00beKTb 3aXOpPOHeHUs TBepAblX KOMMYHalIbHbIX OTX0A0B.
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6.3 NepcneKTUBHLIE TEXHONOMMU NPU 3aKPLITUU 06 LEKTOB

pa3mMelneHnsa otxoaoB U B I'IOCT3KCI1]1yaTaL|MOHHbII7I nepuoa

Co3spaHue U3onupyoLwero cnos ¢ UCNoNnL30BaHMeM 30J10UITAKOBLIX OTXO0A40B U
OTXOA0B ra3oounUCTKM TepMM‘IGCKOﬁ yTunu3auum oTxoAo0B, a TaKke oTXoaoB

A06bIYY NPUPOAHLIX pecypcoB

TexHONOrMsi OCHOBaHa Ha NOSly4YEeHUU M3OJIMPYIOLLIE CMECH C MCTONb30BaHNeM 301 U
wnakos obpabaTtbiBalowmnx NPOM3BOACTB, 3NEKTPOIHEPreTMYecKoro KOMIIeKca u TepMuye-
CKOI yTMnusaumm OTXOA0B, YTO NO3BOJISIET COXPaHATL 3eMesibHble pecypchl, HeobxoanmMble
Ans paameLleHuns atux otxopos ([101]).

Mo yHKUMOHANbHLIM XapaKTepUCTUKaM Matepuar U3ONSLMOHHOrO Criosl YI0BNeTBO-
psiloT TpeboBaHUsIM, yCTaHOBNEHHBIM K M30nsiLum crioeB 06bekToB 3axopoHenns TKO.

K HegocTaTkam crioco6a OTHOCUTCH TeXHWYeckasi CrIOXHOCTb COCTaBIiEHUsi M305Mpy-
owen cMmecu.

Ewe oaMH BapuaHT CO34aHWs U30NMPYIOLLEro Criosi OCHOBaH HA TEXHOJSIOMM Npous-
BOLCTBa MaTepuvarna ansi U3onsiuMmM Ha OCHOBE OTXO[OB TENIOSHEPreTUKY U LwaMoB HedTe-
nepepabaTbiBaloLLmX 1 JOGbLIBAIOWMUX NPOM3BOACTB, KOTOPLIA 3aperMcTpupoBaH nop Haume-
HoBaHuem «MM-BKOAO0P» ([102]).

Mepuvopn BHeOpeHus oueHvBaeTcsl B 3—4 roga, Tak Kak gjisi NPaBuUSTbHOro (PYHKLMOHK-
pOBaHWsA BHELPSIEMO TexHonorum HeoGxoaMMO CcOo3fnaHue TexXHOSIOMMYECKUX YCTPOMWCTB,
yunTbIBaOLWMX OCOGEHHOCTU CO3[jlaBaeMoii CMecH, a TakKe OMacHOCTU OTAENbHbIX ee KOM-
NOHEHTOB Ha OKPYXaoLLYH cpeay.

Bugbl OPO, Ha KOTOPbIX MOXET NPUMEHSTLCS TEXHOMNOTUS:

- MOSIMIOHbI MPUNOBEPXHOCTHOMO 3aXOPOHEHMSI NPOU3BOACTBEHHbIX OTXO/IOB;

- 06beKTbl 3aXOPOHEHMsI TBEPAbLIX KOMMYHaIbHBIX OTXOL0B.
MpuMeHeHMe LWNaKkoB B KOHCTPYKLMM U3ONUPYIOLLEro nokpeituss OPO

TexHONorMs 3aKn4yaeTcs B NPUMEHEHNM U3ONMPYHOLLIEro NMOKPbITUS HA OCHOBE LuMa-
KOB METanypruyeckux npousBOACTB Ha NMpumepe Luaka, KoTophliA obpasyeTcs npu npous-
BOACTBE (beppoBaHaaus cunukoantoMuHoTepmuyeckum Metoaom ([103]). Mpeobnapatowmm
KOMMOHEHTOM B JAHHOM LUflaKe SIBMSIETCS OKCWA, KanbLusi, KOTOPbIA NPpU peakuun ¢ BOAON
nepexoauT B ruapokcup (M3BeCTb), XapaKTrepusylowuincsl Ae3nHuumMpyowmum, npoTusona-
pasuTapHbIM 1 [e3040PVPYIOLLMM OEACTBUEM, a TaloKe COAEPXUTCH OKCU, MarHusi, KOTOpbIit

obnapaeT aHTaUMAHLIM, aAcopOUPYIOLIVM 1 [ETOKCUPYIOLLUM AEACTBUEM.
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K orpaHu4eHVsiIM NpUMEHeHNs JaHHOW TeXHOSIOMMM OTHOCUTCH HEeoOX0OUMOCTb OLeH-
KW BO3OEMCTBUSI HA OKPYXXaloLLY0 cpefy Ansl KaXaoro KOHKPETHOro Buaa Luaka.

OKOHOMUYECKON A(PEKTMBHOCTEL UCMONb30BAHUSA LLMAKOB BbICOKA, MOCKOMbKY MO3BO-
NAeT CHU3UTb 3aTpaThbl Ha MOKYNKy MaTepvarnos A5l U3onsLuu.

Cpok BHeApeHUsi MMHUMarneH BBuAy 60nblLOro KOMYecTBa HaKOMNMEHHbIX LUMAKOB Ha
MeTasypruyecknx npeanpusiTUsix.

Buabl OPO, Ha KOTOPbIX MOXET NPUMEHATLCS TEXHONOTUS:

- NONTUIOHbI NMPUMOBEPXHOCTHOIrO 3aXOPOHEHUsI NPOU3BOACTBEHHbIX OTXOA0B;

- 0OBEKTbI 3aXOPOHEHUS1 TBEPAbIX KOMMYHaJ1bHbIX OTXO40B.

6.4 NMepcneKkTUBHbIE TEXHONOMMU NPU KOHTPONE COCTOSIHUSI CUCTEM
o6ycTpoiicTBa 06bEeKTOB pa3mMelleHUsi OTXOAO0B U TeXHONOoruin

pa3mMmelleHns oTxonos

KoHTponk cocTofiHua usonupyowero nokpkitua OPO ¢ ucnonnzoBanuem

NMPOMbILUNIeHHOro peHTreHOBCKOro CKaHepa

C TOYKM 3PEHMS MVHMMU3aUMKU WNW NPefoTBPALLEHNS HeraTMBHOIO BO3AEWCTBUS Ha
OKPYXXaIoLLYI0 cpefly NMPUMEHEHWe cKaHepa B KayecTBe Hepaspylualolero Metofa MOHWUTO-
pUyHra COCTOSIHUSI W3ONWPYIOLLEro MOKPbLITUSA MepCrneKTMBHO, MOCKOMbKY NO3BONsieT onepa-
TUBHO OTbICKMBaTb AedeKTbl MOKPbITUS,, KOTOpble B OyayLiem MOoryT NpMBecTu K NPOHUKHOBE-
HUIO 3HAYMTESTLHOIO KONMYECTBA AOXKAEBLIX M TaNbiX CTOYHbIX BOA B TeNo nonuroHa ([104]).

C TOUYKM 3pEeHUs1 SIKOHOMUYECKOWN 3(D(DEKTUBHOCTU, HA JAaHHOM 3Tane Pa3BUTUS TEXHO-
fI0rMM CkaHepbl AOPOrocTosiLM U rabapuTHbl, MO3TOMY LUMPOKOE NMPUMEHEHMEe B MNOJeBbIX
YCIOBUSIX 3aTPYAHEHHO.

K orpaHuueHnsiM BHepeHUsi TEXHONOIMKN oTHocuTcst HeobxopumocTb paspaboTku ao-
NOSIHATENbLHOI 3aWKUThl NepcoHana.

HanpaBneHusi HepaspyLualLero MOHUTOPUHIA U KOHTPOJSA reosiorMyecknx cpea u co-
OpYXEHWiA SIBNAeTCS KpaiHe akTyasibHbIM M pa3BUBaeTCs1 YCKOPEHHbIMU TeMNnaMn, nosTomy
3a BbIYETOM YKa3aHHbIX BbILLE HEAOCTaTKOB MOXHO CMPOrHO3MpoBaTh CPOK BHEAPEHUS OKOMNO
10 nert.

Bugpl OPO, Ha KOTOPbIX MOXET NPUMEHSITLCS1 TeXHONOTUSI:

- MOJIMIOHbI NPUMNOBEPXHOCTHOIO 3aXOPOHEHUS1 NPOM3BOACTBEHHbLIX OTXOA0B;

- 06bekTbI 3axXOpOoHeHUs TBepAblX KOMMYHallbHbIX OTX040B.
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KoHTponb cocrosiuua OPO npu noMowm AUCTaHLMOHHOIO 30HAMPOBAHUS

lMpymeHeHne TexXHONOrMM KOCMUYECKOr0 MOHUTOPUHIA AN OCYLLIECTBIIEHUS] KOHTPOA
Ha 3HaunTenbHbiX No nnowaaun OPO npuBeaeT K COKPALLEHWI0 UCMONb30BaHUSI PECypPCoB,
Heo6XxoAMMbIX NPV TPaAMLIMOHHLIX MeToAax MoHuTopuHra ([105]).

MeToAbl ANCTAHLMOHHOTO 30HAMPOBaHWUS BHEAPSIOTCH B ApyrMx obnactsix ¢ uenbio
NpoBEAEHVUA MOHWUTOPWHIa, NO3TOMY BHeOpeHVWe TEeXHOSNOMMW Ha HavanbHO CTaiuM KOH-
Tpons coctosiHus OPO moxeT ObiTb NPOBEAEHO 3a KOPOTKMA Nepuoa.

Hekotopoe Bpemsi MoxeT noTtpeboBaTbcsi Ansi AopaboTkM OONONMHUTENbLHLIX napa-
METPOB, TakuX Kak KOHTpornb obpa3oBaHusi raza Ha o6bekTax 3axopoHeHuss TKO, koHTporb
nameHeHusi emkoctu OPO. [laHHas pa3paboTka CONpOBOXAAETCS 3HAUYUTENbHLIMUA (PUHAH-
COBbLIMW 3aTpaTamu, OHAKO Nepuo/ OKYNaeMoCTH 3aTpaT JOCTAaTOMHO KOPOTKUIA.

Buapl OPO, Ha KOTOPbIX MOXET NPUMEHSITLCS! TEXHONOTUSI:

- oTBaJsibl 0TXOA0B A06bIYM MONEe3HbIX UCKONAeMbIX;

- oTBasibl 0TX0A0B 06oraLleHus Nosie3HbIX UCKOMAaeMbiX;

- XpaHunuiLa, npeaHasHayeHHbie OJ1si XxpaHeHusi 0TxonoB no6bium n/vnu oboralleHust
nonesHbIX UCKoMaeMbIX, KpOMe OTBAaroB;

- oTBasnbl 0TX040B 06pabaTbiBalomx NPOU3BOACTB;

- OTBasibl 0TXOA0B NPOU3BOACTBA 3NEKTPO3Hepruv 1 napa;

- XpaHunvila, npegHasHa4YeHHble Ans XpaHeHus 0TxopoB obpabartbiBalowmx npomns-
BOLCTB, KPOMe OTBaJIOB;

- XpaHunvila, npefHasHa4YeHHble AN XPaHeHUsi OTXOAO0B NPOW3BOACTBA JNIEKTPO-
BHEeprun n napa, KpoMe OTBaroB,;

- MONWIOHbI MPUNOBEPXHOCTHOTO 3aXOPOHEHMUS! NPOU3BOACTBEHHbIX OTXOA0B;

- 0bbekThI 3aXOpOHeHUsa TBepAblX KOMMYHallbHbIX OTXO40B.
KoHTponb cocTrosinusa cknoHoB OPO Ha OCHOBe CMCTeMbl AaTYMKOB

TexHOnorvs NO3BONSIET MOCTOSHHO CreAWTb 3a COCTOSIHUEM Orpaxgarolimx U WHbIX
3awmTHeIX cuctem OPO, BbIsIBNAst HA paHHKUX 3Tanax passuTee gedekros ([106]).

C TOYKM 3peHusi OTCYTCTBUSI OONOMHUTENBHOIO 3arpsisHEeHUsi OKpyXKatoLen cpepbl cy-
ctema GesonacHa npu akcrnyatauum Ha OPO.

C TOYKM 3pPEHMS BKOHOMMUYECKON IPEKTMBHOCTU BHEApPEHNe cUCTeMbl BefeT K yBe-
NIMYEHMI0 CTOMMOCTU MPOEKTHLIX PELLEHWUI, CTOMMOCTM CTPOUTENBLCTBA M aKcnnyaTtaumu. [Ans
CHWXEeHMWs1 3aTpaT Ha obcnyxuBaHue LenecoobpasHo npumeHeHne Ay6nupyrowmx cucTem

AaTUYNKOB.
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TexHU4YeCKM Takne CUCTEMbI M3BECTHbLI U JOCTATOYHO M3YYeHbl, OQHaKO NPUMEHeHue
nx Ha OPO ewe HeOCTaTOMHO M3Y4EHO — NPOrHO3MPYEMbI CPoK BHeapeHuss — 510 ner.

Buapl OPO, Ha KOTOPbIX MOXET NPUMEHSITLCS TEXHONOrUS:

- oTBasbl 0TX0A0B A06bIYM MOMEe3HbIX UCKONAeMbIX;

- oTBanbl 0TX0A0B oboralleHus Nofe3HbiX UCKoNnaeMbiX;

- XpaHunuwia, npeaHa3HaveHHbIe Oss XpaHeHusl oTxoaos Aobbiun u/unu oborawleHus
NOJe3HbIX UCKOMAaeMbIX, KPOMEe OTBAaJIoB;

- oTBasbl OTx0A0B obpabaTbiBalowmx NPoM3BOACTB; OTBAsbl OTXOAOB MPOM3BOACTBA
3MNeKTPO3Heprum 1 napa;

- XpaHunviwa, npegHasHayYeHHbIe [N XpaHeHus oTxopoB obpabartbiBalolmx npouns-
BOJCTB, KPOME OTBasIOB;

- XpaHunvila, npegHasHaYeHHble Arns XpaHeHWs OTXOAO0B NPOW3BOACTBA 3NEKTPO-
3Heprum 1 napa, KooMe OTBanos;

- MONWIOHbI MPUNOBEPXHOCTHOTO 3aXOPOHEHWS NPOU3BOACTBEHHbLIX OTXOAOB;

- 06BbEKTbI 3aXOPOHEHNS TBEPABIX KOMMYHAabHbIX OTXOA0B.

6.5 nepCﬂeKTMBHble TeXHONnormm npu MOHUTOpPUHre COCToOAHUA U
3arpsi3HeHus OKPY)KaIOI.I.I.eﬁ cpeAabl Ha TeppuTopUuaXxX ob6bexToB
pa3mMmelleHnsa oTXxoA0B M B npeaenax ux BO34EMCTBUA Ha

OKpYyXaloLuyto cpeay

MOHMTOPUHI COCTOAIHUA M 3arpA3HEHNA NOA3EeMHbIX BOZ NPU 3aXOPOHEHUMN

XKUOKUX U pa3XXMXKeHHbIX OTXOA40B B CUCTEMaX NOA3eMHOro 3aXopoHeHuA

HaHHbIn cnocob MOHUTOPMHra CUCTEM MOA3EMHON0 3aXOPOHEHUS XKUOKAX U pasXu-
XeHHbIX OTXOAOB, BKIIOYAeT CoopyXeHue HabniopatenbHbIX CKBaXuwH, obopynoBaHue wux
cpeacTsamMu BoAONoabEeMa, CPeficTBAMM U3MEPEHUsI B HAX YPOBHS U [aBEHUsi NOA3EMHbIX
BopA ([107]). MNpu npoBepeHUn oTkadek, U3 CKBaXXMH U3BNekaloT 06beM BOAbI MEHbLUWA, YeM
conepxuTcs B ee cTeone. lNocrne namepeHnst NIOTHOCTM U3BIIEYEHHOW NPU OTKauke BOALI, ee
nopaiot obpaTHO B CKBaXuWHy B MHTEpBan, oTkyAa oHa Gbina oTkaueHa. NamepeHve gaene-
HWUSA NOA3EMHBbIX BOA BeOyT MO NMbe30OMEeTPUYECKUM Tpybkam, onyleHHbIMU B counbTp CKBa-
XWHBI U 3aNONHEHHBLIMU XUAKOCTBIO C U3BECTHOW NNOTHOCTLIO. OTKaukn MOryT NpousBOaNTb-
CAl TaKKe U3 Nbe30MeTPUIEeCcKux Tpyook.
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Wcnonb3osaHue aTux onepauuii NO3BONSIET NONYUUTL creaylowme He U3BecTHble pa-
Hee MNoNnoXWTernbHbIe TEXHWYECKUe pesynbTaTbli B MOHWTOPUHIE FMyGUHHOrO 3axOpOHEeHWN
OTXO[0B:

- onpeperneHue cpepHel NNOTHOCTU BOALI B MnacTe-konnekTope no gopmyne;

- onpepferneHue creneHn 3anonHEeHHOCTI NacTa-KomnnekTopa Xuakumm oTxoaamu.

3akauyka M3BIEYEHHOW U3 CKBaXXMHLI BOAbI A1 OnpeAeneHus ee nNNoTHOCTU 1 nocne-
aylolas nogaya ee obpaTHO B CKBaXWHY ONpeaensiioT npaktuieckn aGeonioTHYI0 aKomnorv-
YECKYI0 YMCTOTY cnocoba, NOCKONbKy BCe, YTO U3BMEYEHO, BO3BPALLAETCA Ha MeCTo M3Bne-
yeHusi. B aTom criyyae uckniovaeTcs copoc OTKAYEHHOW BOALI HA MOBEPXHOCTL 3eMIu, YTO
06bIYHO NMPOVCXOAWT NP MMAPOreoNOrMYecKUX uccneaoBaHnax cksaxuH. Kpome Toro, us-3a
Marbix 06EeMOB OTKaYKM UCKIIOYAIOTCH HapyLIeHVs TMAPOAVHAMUYECKOro pexuMma.

C TOYKM 3peHus OTCYTCTBUSA [OMOSIHUTESIbHOrO 3arpsi3HEeHWs OKpyxaiolen cpenbl
cnocob nepcneKkTMBEH, MOCKONbKY MCNONb3YIOTCA CYLLECTBYIOLME CMCTEMbl MOHWUTOPUHIA,
npy 3TOM BbiKauMBaemas 19 aHanM3oB BOAA NOTOM BO3BpalLaeTcsi 06paTHO B CKBAXUHY.

Cpok BHegpeHus — MMeeTCs OnbIT HabnoaeHns 3a COCTOSIHMEM BOQ.

C TOYKM 3peHUsi SKOHOMUYECKOW 3P(PEKTMBHOCTM CMOCOD NepCneKkTUBEH, MOCKOSNbKY
NO3BONAET CHWKATb KONMYECTBO BbIKAYMBAEMOW AJ1S1 KOHTPONA BOAbLI U ONpeaernsitb konuye-
CTBEHHbIE XapaKTepPUCTMKMN 3arpsA3HEHs.

Buabl OPO, Ha KOTOPbIX MOXET NPUMEHSITLCH TEXHOIOTUS:

- CUCTeMbl NOA3EeMHOI0 3aXOPOHEHUS XUAOKUX U pa3XXmKeHHbIX OTX0A0B.
3aknouyuTernbHbIe NONMOXEeHUS U peKoMmeHgauum

Hactoswwmin cnpasoyHuk HOAT paspaboran TexHuyeckoin pabouen rpynnoin Ne 17
«Pa3weweHne otxogoB npoussBoacTBa M notpebneHusi», cosnaHHoi Ha 6ase bBiopo HAT.
MonHonpaBHbLIMK YneHamn pabouein rpynnbl ABMSAOTCA:

- MunnpowmTopr Poccuu;

- Munanepro Poccun;

- PocnpupogHan3op;

- Poccenbxo3Hapsop;

- nogkomuTeT «ObpalleHue ¢ otxogamu» TK 409;

- PycakowmHa;

- Accouvauusi MeXperMoHasibHOro  CoLuuvasribHO-3KOHOMWYECKOTo  B3auMOLeNCTBUS
«LleHTpanbHbiii ®epepanbHbiii OKpyr»;

- Accoumaus 3KororM4eckoro CTpaxoBaHus;

- ®IrbY YpanHUU «3Bkonorusy»;

162



UTC 17-2016

- OIrbY «P3A» MuHanepro Poccu;

- YN «MNpepnpustue no obpalleHunto ¢ paguoakTMBHbIMK oTxogamu «PocPAO»;

- ®re0Y BIO «Mepmckuii  HAUVOHANbHBIA UCCreaoBaTeNbCKUA  MONMMTEXHUYECKUI
YHUBEpCUTETY;

- PryY nectv u raza(HUNY) umenn WU. M. IlN'ybkuHa;

- MHcTuTyT cuctemHoro aHanusa PAH;

- 'K BYMATUKA;

- Komnanusa «CaxanuH OHepmku MHBecTMeHT Komnanu JTay;

- NAUE GmbH & Co. KG;

- Ml «be3onacHble TeXHONorMny;

- HM «HauuoHanbHoe obbeavHeHWe opraHu3aumii onepaTtopoB B obnactu oGpale-
HWSI C OTXOZaMUY;

- HA «HU33b»;

- HATY «kMACuCy;

- ®oHp «Mpupopay;

- LleHTp He3aBMCUMOW 3KONOrMYEecKoin aKcnepTU3bl 0OLEKTOB He(TSHON U ra3oBoiA
npombineHHocTn «Hedteras KO LieHTp»;

- AO «HWUU Atmocoepan;

- AO «TAHEKO»;

- AO «OTO3K»;

- AO «MOJTKOCyx;

- AO «OMKp»;

- AO «BopkyTayronb»;

- AO «HHU I'M-Ur4 mMm. A.A. CKOUMHCKOTON»;

- AO «HoBoTpouLKKiA 3aBOA, XPOMOBLIX COEIMHEHNI»;

- AO «CYAIly»;

- AO «HUUnpoekTacbecTy;

- AO «<MXK «EBpoxumy;

- AO «CY3K»;

- AO «CYO3K-KpacHosipck»;

- AO «CYJK-Xakacusiy;

- AO «CYO3K-Kysbacy;

- AO «®ocArpo_Yepenoseuy;

- AO «OXK «YPAJTXUM»;

- AO «HL, BoctHUWy;
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- AHO «3xoTeppan;

- AHO «UMEMy;

- 3A0 «YnpaBneHue otxogamu HH»;

- 3AO «Pycckas MegHas KomnaHusi»;

- 3AO «PYCAIJl moban MeHeHmxmeHT B.B.»;
- 3A0 «Kapabawmenpby;

- 3AO «HoBropoackuii MmeTannypruieckuii 3aBoay;
- 3A0 «KbIWTbIMCKUIA MeeaNneKTPONUTHbIM 3aBOAY;
- OAO «TonbsATTMA30TY;

- OAO «l"asnpom Hedtexum CanaBaTy;

- OAO «AKPOHDy;

- OAO «Pyanpomy;

- OAO «MwuHynobpeHusy;

- OAO «HK «PocHedTb»;

- OAO «MHT3»;

- OAO «[A3»;

- 000 «lMasnpoMreoTexHoONorMny;

- 000 «lMasnpom BHUNIA3»;

- 000 «PYCAIl UTL»;

- 000 «OKOMALLIPYTM»;

- 000 «MH3KOy;

- 000 «HETMYCy;

- 000 «TABUOHbI MAKKAGEPPU CHIM»;

- 000 «3KOTUMy;

- 000 «Pycckue MalLMHbI»;

- 000 «CrIK»;

- 000 «YK «<METAJINTIONHBECT»;

- 000 «YK «[pynnalA3»;

- MAO «Ypankanuiy;

- MAO «[doporobyx»;

- MAO «PAO 3C Boctokay;

- MNAO «TMKp»;

- HO «HaunoHanbHas MsicHas accoumaumsy;

- O6LecTBEHHbI 9KONOrMYeckuin coset npu rybepHatope JleHUHrpaackon obnacru.
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Bubnuorpacwus

. Ob6 oxpaHe okpyxatoLeln cpeapbl [ONeKTPoHHbI pecypc]: ®efeparbHbl 3aKoH OT
10 ssuBapst 2002 r. Ne 7-®3 (pea. ot 13 wons 2015 r.). He ony6nukosaH. — [lo-
CTyn 13 crpaB.-NpaBoBon cucTeMbl « KoHcynbTaHTIINoCY.

. O6 yTBepxaeHUM npeaBapuTensHOro HauuoHanbHoro ctaHaapta MHCT 21—2014
Havny4wme pgoctynHele TexHonorun. CTpykTypa MHOPMaLMOHHO-TEXHUYECKOrO
cripaBoyYHvKa [OnekTpoHHbLIM pecypc]: npuka3d PoccraHpaapta ot 30 pekabps
2014 r. Ne 7-nHct. He onybnukosaH — [locTyn w3 cnpaB.-NnpaBoOBOW CUCTEMbI
«KoHcynbTtaHTlnoc».

. O6 yTBepxaeHun MeTogmuyeckux pekoMeHzauuin nNo onpenereHmio TeXHoNormm B
KauyecTBe Hauvnyyllein [OCTYNHON TexXHONorMM [ONEeKTPOHHbIA pecypc]: npukas
MuHnpomTtopra Poccun ot 31 mapta 2015 r. Ne 665. He onybnukosaH — [loctyn
13 cnpas.-npaBoBoi cucrtembl «KoHcynbTaHTI 0.

. O Hepgpax [OnekTpoHHbI pecypc]: PepepanbHbIi 3akoH Poccuniickoin ®epepauum
o1 21 dpepansa 1992 r. Ne 23951 (pep. ot 13 monsa 2015 r.). He ony6nukoBaH. —
Hoctyn 13 cnpas.-npaBoBoi cuctembl «KoHcynbTaHTlInoC».

. O6 oTxopmax npou3BoACTBa M NoTpebrneHus [OnekTpoHHbIn pecypc]: PepepanbHbIn
3akoH oT 24 wmoHa 1998r. Ne89-d3 (pea. or 29wmoHa 2015r.).
He ony6nukosaH — [loctyn u3 cnpas.-npaBoBoi cucTeMbl «KoHcynbTaHTIInocy.

. BogHbiit kopekc Poccuitckor denepaunmn [OnekTpoHHbI pecypc]: PepepanbHbi
3aKkoH OT 3 uioHsi 2006 r. Ne 74-®3 (pep. ot 13 miona 2015r.) (¢ n3m. n pon.,
BCTyn. B cuny ¢ 24 monsa 2015r.). He onybnukoBaH. — [loctyn u3 cnpas.-
npasoBoi cuctemMbl «KoHcynstaHTlInocy.

. TexHuueckuii perniameHT o 6e30MacHOCTU 3AaHUI U COOPYXEHUI [DNeKTPOHHbIN
pecypc]: ®enepanbHbiin 3akoH oT 30 pekabpsi 2009 r. Ne 384-d3 (pen. ot 2 uions
2013 r.). He onybnukosan — [locTyn M3 cnpas.-npaBoBOi cucTeMbl «KOHCynb-
TaHTnoc».

. O BHeceHnn uameHeHuin B GepeparnbHblili 3akoH «O6 oxpaHe okpyxatowei cpe-
Obl» 1 oTAenbHble 3akoHopaTesbHble akThl Poccuiickor [OnekTpoHHbI pecypc]:
depnepanbHblit 3akoH ot 21 mions 2014 r. Ne 219-93 (pep. ot 29 nexkabpsi 2014 r.).

He ony6nukoBaH. — [locTtyn u3 cnpas.-lpaBoBoil cuctembl «KoHcynbTaHTInoCy.
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9.

10.

11.

12.

13.

14.

15.

MocTtaHoBneHvem MpaButenbctBa Poccuiickot Pepepaumm ot 23 nekabps 2014 r.
Ne 1458 (pen. ot 9 ceHTsiGps 2015 1.) «O nopsigke onpefeneHWst TeXHONOrMn B
Ka4yecTBe Haunydllein JOCTYNHOW TEXHOMOorMu, a Takke pa3paboTkv, akTyanusauum
n onybnuvkoBaHusi MHMOPMALMOHHO-TEXHWYECKMX CTIPABOYHMKOB MO HAWMNy4LUUM
OOCTYMHbLIM TEXHONOTUSIM»

OG6 yTBEpXAEHUN KpUTEPUEB OTHECEHWs OBOBLEKTOB, OKa3sbliBalOLWKUX HeraTMBHOE
BO3/e/ICTBME Ha OKpYXalollyo cpeay, k obbektam |, Il, 1l n IV kateropuit [Onek-
TPOHHLIA pecypc]: noctaHoBneHue [paButensctBa Poccuiickoin ®epepauum ot
28 aBrycta 2015 r. Ne 1029. He onybnukosaH. — [locTyn 13 cnpas.-npaBoBO# cu-
ctembl «KoHecynbTaHTIInocy.

Pacnopsbkenne [lMpasutenscrBa Poccuickorn Pepepauumn ot 19 mapta 2014 .
Ne 398-p (pen. ot 29 aBrycta 2015r1.) «O6 yTBEpXAEHWM KOMMIekca mep,
HarnpaBneHHbIX Ha OTKa3 OT UCMOMNb30BaHUA YCTapeBLIUX U HeahdEKTUBHBIX TeX-
HOJIOTUIA, Nepexo/ Ha NPUHLMIbI HAUTYYLLKMX AOCTYMHbIX TEXHONOMIA U BHepeHue
COBpEMEHHbIX TEXHOSOMMiA»

06 yTBEepxaeHuM nosTanHoro rpacdmka cosgaHusi B 20152017 rogax otpacnesbix
CMPaBOYHUKOB HaWITy4lLUMX OOCTYMHbIX TEXHONOMMIA [ONeKTpoHHbIA pecypc]: pac-
nopsokeHne [paButenncrea Poccuitckon ®Pepepaumm ot 31 oktsbpsa 2014 r.
Ne 2178-p (pep. or 7 wiona 2016 r.). He onybnukosaH — [loctyn u3 cnpas.-
npasoBoi cucTembl «KoHcynbTaHTIInoc.

PacnopsbkeHue lNpasutenbctea Poccuiickon denepauvm ot 24 pnekabps 2014 r.
Ne 674-p, yrBepxgaowum «lepevyeHb obnactert NPUMEHEHUs HaWSTydwmx [o-
CTYNHbIX TEXHOSIOMNA»

CHwuIM 2.01.28-85. TMonuroHsl Mo 06e3BpeXVBaHMI0 U 3aXOPOHEHUI0 TOKCUYHbIX
NPOMbILLNEHHbIX 0TX0A0B. OCHOBHbIE MNOMOXEHWSI MO NPOEKTMPOBaHMWIO. YTBEp-
XaeHbl noctaHoBneHwem Mocctposs CCCP Ne 98 ot 26 uioHs 1985 r. — [octyn 13
crpaB.-NpaBoBO CUCTEMbI « TexakcrnepT».

O BBegeHun B fieiicTBue caHuTapHbix npaeun CI 2.1 uons 1038 r.—01 MirveHu-
yeckue TpeboBaHNsA K YCTPOWCTBY M COAEPKAHMIO NOSTMIOHOB ANA TBEepAbIX ObITo-
BbIX OTXOZOB [ONEKTPOHHLIN pecypc]: nocTaHoBneHue MaBHOro rocyaapCTBEHHO-
ro caHutapHoro Bpaua Poccuiickort ®epepaunm ot 30 mas 2001 r. Ne 16. — [o-

CTyN 13 CnpaB.-NPAaBOBOMA CUCTEMbI « TexaKcnepT».
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21.

22.

23.
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O BBeOEHUM B AEACTBME CAHUTAPHO-3NMUAEMUONIOrMYECKX NPaBui 1 HOpMaTUBOB
CanluH 2.1 mionss 1322 r. MrmeHnyeckne TpeGoBaHWs K pasMeLleHuo n o0b6es-
BPEXVBAHMIO OTXOZI0B NPOM3BOACTBA W NOTpebneHus [OnekTpoHHbIN pecypc]: no-
cTaHoBneHve MaBHOro rocynapcTBEHHOro caHuTapHoro Bpaya Poccuiickoi de-
paepauun ot 30 anpens 2003 r. Ne 80-03. — [locTyn 13 cnpas.-NpaBoBOi CUCTEMbI
«TexakcnepT».

FOCT P 53692—2009. HauuoHanbHbli cTtaHgapT Poccuiickoin depepauuyn. Pe-
cypcocbepexeHune. ObpalleHve ¢ oTxogamu. JTanbl TEXHOMOMMYECKOro LykKna oT-
xonoB (yTB. M BBegeH B fercTsBue npukasom PocTexperynvposaHus oOT
15 pekabpst 2009 r. Ne 1092-cT)

MpoTtokon MIMP Poccun ot 3 anpensi 2007 r. Ne 11-17/0044-np «MeTtopuyeckue
pekomeHaauum no obocHOBaHMIO BbIGOpa Y4acTkOB Hegp pnns  uenean,
He CBsi3aHHbIX C J0Dbluei NoseaHbIX MCKoNaeMbIX»

MeTtoauyeckne ykazaHusi N0 NNLEH3UPOBAHUIO NOSIb30BaAHUS HEApaMK Ans Luenen,
He CBAA3aHHbIX C Ao6biuelt nonesHbix nckonaembix. — MIP Poccuiickoin depnepa-
umm, 1998.

MHCTpyKUMst MO NMPOEKTUPOBAHWUIO, 3KCNilyaTtaumMm U pekynbTMBauMn MOSIMIOHOB
Ans TBepablX ObITOBLIX OTXOAOB [ONEKTPOHHLIA pecypc]: COrmacoBaHO MUCbLMOM
lFocynapCTBEHHOTO KOMUTETa CaHUTapHO-3MUMAEMUONIOrMYecKoro koHTponsi Poc-
cuiickoit ®Penepaumm ot 10 mioHa 1996 r. Ne 01-8/17-11 (yrB. MuHcTpoem Poccum
2 HosiGpst 1996 r.). He onybnukosaH. — [locTyn 13 cnpas.-lpaBOBO CUCTEMbI
«KoHcynbTanTlInoc».

O craHpaptusaumn B Poccuiickont degepaumm [OnekTpoHHbI pecypc]: Pepe-
panbHblii 3akoH oT 29 mioHa 2015r. Ne 162-d3 (pea. ot 3wmons 2016 r.).
He onyGnvkosaH. — [locTyn us cnpas.-npaBoBoit cuctembl «KoHcynbTaHTMNoOCY.
FocynapcTBeHHbIi peecTp 06beKkToB pasMeLLeHUst O0TXOA0B [ONeKTpoHHLIA pe-
cypc]: cant YMHas Okonorus 2016 r. — Pexum goctyna : http:/iclevereco.ru/groro
(naTa o6paiueHus 10.07.16).

FOCT P UCO 14001—2016 CucteMbl 3KOSOMMYECKoro MeHemkmeHTa. TpebGosa-
HUS U PYKOBOACTBO MO NMPUMEHEeHMIo. [OneKkTpoHHbIA pecypc]: yTB. Mpukasom Po-
ctexperynuposanus oT 29 anpens 2016 r. Ne 285-ct. He onybnukosan. — [loctyn

13 cnpas.-npaBoBoi cuctembl «KoHcynbTaHTIInoCy.
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24,

25.

26.

27.

28.

29.

30.

31.

32.

O Mopsinke npoBeaeHusi cobCTBEHHUKaMM OGBHLEKTOB pa3MellieHusi OTXOA0B, a
TalKe NULAMKU, BO BNafeHWM unu B NOSIb30BaHUM KOTOPbIX HAXOAATCA OOLEKTbI
pasmeLlleHnsi OTXOA0B, MOHWUTOPWMHra COCTOSIHWSI W 3arpsi3HeHUst OKpYXKatoLLei
cpenbl Ha TeppuTopusix OOBLEKTOB pa3MeLLeHWsi OTXOO0B M B npepgenax vMx BO3-
[eiCTBMS Ha OKpyXaiwLylo cpefny [OnekTpoHHbIi pecypc]: npvka3 MuHnpupoppl
Poccun ot 4 mapta 2016 r. Ne66 (3apervctpupoBaHo B MuHiocte Poccuum
10 nioHst 2016 r. Ne 42512). He ony6nukosaH. — [locTyn u3 cripas.-npaBoBOi cu-
ctembl «KoHcynbTaHTIInoCy.

Jlotow B. E. dyHpameHTasbHble OTXOAbl NPUpOAONonb3oBaHus. KHura TpeTbs.
MepepaboTka 0Tx0O0B NPMPOAONONbL30BaHus. EkatepuHbypr: [MNonurpadwcrt,
2007. 503 c.

lFeocyHTETMKA C reoCMHTETMYECKUMM MaTepuanamu [OneKTpoHHbIA pecypc]: cant
NAUE. — Pexwum pgoctyna : http://www.naue.com/ (nata o6palieHus: 23.06.16).
Conbckuin C. B. 1 ap. MpakTtuka pekysbTMBaUMU NOMUIOHA NPOMbILLIIEHHbIX TOK-
cuyHbIX oTxogoB CI6 MYIMI «MonuroH KpacHeid Bop» // NasecTus Beepoccuiicko-
ro Hay4yHO-UCCrefoBaTesIbCKOro MHCTUTYTa rMgpotexHuku um. b. E. BegeHeesa.
2009. T. 253. C. 62-72.

Matepuansl OO0 «beHTU30n», NpegocTasneHHsie B biopo HAT npu nyGnvyHbIx
o6eyxpeHusix npoekta UHGpOpMaLIMOHHO-TEXHUYECKOrO CNPaBOYHUKA HaUmyudLumMX
JOCTYMHBIX TexHomnoruin «Pa3smellieHMe OTXO0B Mpov3BoAcTBa M noTpebneHuns»
(1 aBrycta 2016 r.—1 ceHTa6psa 2016 r.).

Mawkesuu M. A., Enguna E. B. BepTukanbHoe 1 ropusoHTanbHoe akpaHuposaHue
TeppuTopUM MNOSNUIOHa 3aXOPOHEHMUs1 TOKCUYHbIX OTx0AoB CadkT-letepbypra n
JlenuHrpapckoit obnactu // TopHbIi MHGOPMALIMOHHO-aHaNUTUYeckuin GlonneTeHb
(HayuHO-TexHu4eckui xypHan). 2009. Ne7. C. 279-286.

WNaBekoBa J1., Hanumos E. Mycop: 4To ¢ HAM genaTtb? [ONeKTpoHHLIA pecypc):
cait AnTaiickux HoBocTeih. — Pexxum pocrtyna : http://www.ap.altairegion.ru/211—
07/3.html (naTta o6paLyeHus: 24 nious 2015 r.).

FpyueHko A. B. n gp. TexHonorM4yeckne OCHOBbI NPOMbILLSIEHHO nepepaboTkn oT-
x040B Meranonuca. YuebHoe nocobue. Xapukos: XHALY, 2005. 340 c.

OueHka BO3feicTBMSI Ha OKpyxatoLlyo cpefy. MonuroH nNo 3axopoHeHWio npo-
MbiwneHHbix otxonoB OAO «foporobyx». CmoneHck: OO0 «Jkonorusi nioc»,
2014. [OnektpoHHbii pecypc]: cant OAO «AkpoH». — Pexum pgoycrtyna:
http://www.acron.ru/upload/doc/file_1292.pdf (nata obpawieHus: 23 nons 2015 r.)
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34.

35.
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38.
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ManbryHos M. M., Cymapokos M. B. YTunusaumsi npomblineHHbix otxoaos. M. :
Crpoitmapnat, 1990. 348 c.

Mporpamma «ObecneyeHne akonornyeckon 6e3onacHOCT Npu AKcryaTaumm no-
nuroHa «LiseTtaeBckuii» Ha nepuog 2008-2012 rr.». YTBepxpaeHa PelueHnem Co-
BeTa ropopackoro okpyra ropop Crepnutamak Pecnybnuku BalwikopTtoctaH ot
8 nions 2008 r. Ne2—1/8 3.

LlunuH A. A., Kaneguu O. C. Pa3pabotka TexHONormM 3axopoOHeHWsi OTXOOOB B
Nnog3eMHOM MPOCTPAHCTBE KamnuitHoro pyaHuka // [opHbIn  MHOPMALMOHHO-
aHanuTuueckuii GlonneteHb (Hay4YHO-TeXHUYECKWIA XypHan). 2007. Ne12. C. 285
291.

PekomeHaaLuM no NpPOeKTUPOBAHWUIO COOPYXEHWUA XBOCTOXPaHWIWLLY, B CYpPOBbIX
knumaTtuyeckux ycnosusix [Tekct] / Bcecots. Hayy.-uccneq. UH-T BoAOCHaGkeHus,
KaHanusauum, ruapoTexH. COOPYXXeHUn u uHxeHep. rmaporeonommm. — M. : [6. u.],
1977. — 152 c.

Monwvron «Cepebpuctoiity [OnekTpoHHbIn pecypc]: cant 3A0 «3eneHblit ropoa».
Jkonornveckasi 6e30MacHOCTL B MPOMBIWINEHHON cdhepe. — Pexum poctyna :
http://www.z-gorod.ru/polygon/ (nata o6pawieHus: 24.06. uons 2015). r.).
PekomeHaauum no NpoOeKTMPOBaHUIO U CTPOUTESILCTBY LUASIMOHAKONUTENen 1 XBo-
CTOXPaHUIULL, MeTanypria4eckoil npoMsiwneHHoctm [Tekcr] / BHUM BOATEO. —
M... : Ctpoimapart, 1986. — 128 c.

Mocobue No NPOEKTUPOBaHWIO MOSIMIOHOB MO 0GE3BPEXUBAHUIO U 3aXOPOHEHMIO
TOKCUYHBIX MPOMBILLNEHHbIX oTxoAoB (k CHulM 2.01.28-85). YTBepxaeHO npuka-
3om loccTtposs CCCP ot 15.06. nioHss 1984 r. Ne47. M. : LieHTparnbHbIii MHCTUTYT
TMnosoro npoexktuposaHus MNocctposi CCCP, 1990. 48 c.

OcraBwasica nnowaab, ocsoeHusi JlnueHanoHHoro yuyactka OAO «Ypankanuiiy»
BKMKC. lNMonosopoBckuiA kanuitHbIA koM6uHaT. Komnaekc coneotsana u pacco-
noxpaHunuuy. Paspen 8. NepeuyeHb MeponpusaTMiA MO OXpaHe OKpyxXarlien cpe-
Abl. MNpoekTHas gokymeHTauwmst, 781-03-00C. 2015. 97 c.

3akpbiToe akuuoHepHoe obuecTBo «CTpoiixuMmaTtepuanbl» [OfeKTPOHHLIN pe-
cypc]: cant 3AO «Crpoiixummarepuansi». — Pexum poctyna : http://www.xn—
80aaokcctdagvheoh7b8g.xn—p1aiffiles/shm.pdf (mata obpawenus: 10 uions
2015r.).

YepHukos A. H., XakumoB B. B. koHoMuueckue 1 npasoBbie Npobnemsl nogsem-
HOro 3axopoHeHusi onacHbix oTxofdoB// Heppononb3oBanne XXIBek. 2013.
Ne2(39). C. 114-118.
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43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

KapatbirviH E. . FOpHO-3KONOMMUYEeCKNiA MOHUTOPVHI Pa3sMeLLeHNs] XXUOKWX Mpo-
MbILLSIEHHLIX OTXOAO0B B NOA3EMHONM COnsiHON kamepe // FopHbIN nHOpMaLMOHHO-
aHanuTuyeckuin GlonneTeHb (Hay4YHo-TexHU4eckuin xypHan). 2005. Ne8. C. 253—
260.

Matepumarnbl Komnanum «Caxanud SHepaku UHBectmeHT Komnanu Ita», npepo-
cTaBneHHble B Biopo HAT npu nybnuuHbix o6cyxaeHnsix npoekrta UHdopmaumoH-
HO-TE@XHUYECKOTO CMPaBOYHMKA HaUSTyULLMX [OCTYMHbIX TEXHONMoMmMii «PasmelleHvne
0TX0[0B NpousBoacTBa U noTpebnenHus» (1 aBrycra 2016 r.—1 ceHTsibps 2016 r.).
Matepuansl OOO «l"a3npomreoTexHonoru», npegocraeneHHole B biopo HAOT
npu ny6nu4HbIx o6cyxaeHnsax npoekta NHopmMaLunoHHO-TEXHNYECKOTO CrnpaBoy-
HVKa HaunydWwmnx AOCTYMHbIX TEXHONOrMin «PasmelleHne oTxo[oB Npon3BoACTBa U
notpebneHusi» (1 aBrycta 2016 r.—1 ceHTabpsa 2016 r.).

TexHonornyeckuit pernameHT nofy4eHust 6uorasa ¢ NONUroHOB TBepAbIX 6LITOBLIX
otxopoB/AKX um. K. . Mamdmnosa. — M., 1990.

BaiicmaH A. WU., Baiicman O. A., Makcumosa C. B. YnpaBneHve meTaHOreHe3om
Ha nonuroHax TBO. — MNMepmb, 2003.

MycopHbIit npuioT [OneKTpoHHbIA pecypc]: caiTt BepomocTein Ypana. — Pexum
poctyna : http://vedomosti-ural.ru/notes/28256/ (nata o6paiuenus: 20.06.15).
Ydumuey B. M. MpaHynsumva B coBpeMeHHbIX TEXHONMOMMAX CKnagupoBaHuAa auc-
NepCHbIX MPOMBILLNEHHbLIX 0TX0A0B // FOpHbIA xypHan. 1997. Ne 11-12. C. 220—
226.

Mawkesuy M. A., EnguHa E. B. Cnocobbl 3awwmutbl npupoaHoOn cpeabl B 30He BO3-
DeiCTBMS NOSIMIOHOB 3AXOPOHEHUS! TOKCUYHbIX OTXOA0B MUHEpPasibHO-ChIPLeBOro
komnniekca // TopHbIl  MHOPMALMOHHO-aHaNUTUYeCKkin  GlonneteHb  (HayyHo-
TexHu4eckuid xxypHan). 2005. Ne3. C. 141-145.

Bo6osuu B. b. MNMepepaboTka npombiwsieHHbIx oTxonoB. M. : CIM Untepmet Unxn-
HUpUHr, 1999. 445 c.

Sunbbepwmuta B. . n gp. PasmelleHne npoMbILLNEHHbIX OTXOA0B B NOA3EMHbIX
xpaHunuwax. YuebHoe nocobue. Mepmb: nap-so M1y, 1995. 74 c.

XaiipytamHos M. M., LaimsipasiHos W. K. MoasemHas reoTexHomnorvs ¢ 3aknankomn
BbIpaGoTaHHOIro NPOCTPaHCTBA: HeJOCTaTKN, BO3MOXHOCTM COBEPLLEHCTBOBaHWS //
FopHbI MHOPpMaLMOHHO-aHaANUTUYECKWN BronneTeHb (HayYHO-TeXHUYECKUIA Kyp-
Han). 2009. Ne1. C. 240-250.
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YnpaBeneHue otxogamu. CTOYHbIe BOAbLI U G1Oras noyfiMroHoB 3aXOPOHEeHWs! TBep-
Abix BbITOBLIX 0TX0f0B: MOHorpadus/H. . BaitcMaH. — Mepmb: Mepmckuii Hau,
ueened. nonuTexH. yH-T, 2012,

BopoHkoBa, T.B., BaiticmaH, A.U., YyauHos, C. 0. Peumpkynsums cdwnbTpaTta Ha
nonuroHax 3axopoHeHusi TBepapix 6biIToBLIX 0TX0A0B // BecTHuk MHUMY. Yp6aHu-
ctuka. — Ne 3. — 2012.

Ouunctka dunbtpata nonuroHa TBO [AnekTpoHHbI pecypc]: caiT KomnaHuu
«OKOKOM». — Pexwum poctyna: http://www.ecocom.at/ru/ (nata oGpalueHus:
23.06.15).

OuncTtka CTOUHbIX BOA [ONeKTpoHHbIM pecypc]: cant OcmoTtukca. — Pexnum nocTy-
na : http://www.osmotics.ru/ (gata obpawyeHus: 24.06.15).

Ritzkowski M. Discussion of different landfill concepts — From open dumps to
MBT-landfills. // Mpe3enTauus nekuyw, r. Nepmb, 2013.

CnpaBo4HVK Mo obLiecTponTenbHbliM pabotam. OcHoBaHus 1 dyHaameHTsl // Mo
pea. CmopoguHosa M. U. / M., Ctpoiunagar, 1974, — 372 c.

Huber-Humer M., Klug-Puimpel B. The Vegetation on Different Top Covers of an
Abandoned Solid Waste Landfill. BODENKULTUR, 55/4, 155-163.

Huber-Humer M., Lechner P. Effects of Methane Oxidation on the Water Balance
of the Landfill Cover and the Vegetation Layer. [SARDINIA 2003 — Ninth Interna-
tional Waste Management and Landfill Symposium, S. Margherita di Pula (Caglia-
ri), Italy, 6. — 10. Oktober 2003].

Matepuanbi MAO «TpybGHas MeTansnyprudeckasi KOMnaHusi», NpeaoCTaBneHHble B
Biopo HAOT npu nybnuuHbix o6CcyxaeHusix npoekta WMHpopmaumoHHO-
TEXHUYECKOr0 CrpaBOYHMKA HaWfyuyluMX AOCTYMHLIX TeXHonoruil «PasmelueHve
OTXO/10B NpOu3BOACTBa M noTpebneHus» (1 asrycra 2016 r.—1 ceHTsibpsa 2016 r.).
XaBsunsoB M. M., 'pubaHosa J1. IN. MonuroH «CoCeHkM»: KOMIIIEKCHOe pelueHue
npobrnemsl pekynsTuBauuu // Teepabie OuiToBble oTxoabl, 2012, Ne 9, ¢. 10-13.

P[ 08-492—02. UHCTpyKUMA O Nopsigke NUKBuaauuW, KOHCepBaLuW CKBaXUH W
obopynoBaHus ux ycTbeB U cTBONOB. PaspabotaHa «Hay4yHO-TEXHUYECKWUIA LieH-
TpoMm no 6esonacHOCTU B NpomblLneHHocTu MocroptexHaasopa Poccuny, 2002.
EkatepvHGypxckas ropoackas csaska [OnekTpoHHbIi pecypc): cant Wikimapia. —
Pexum pgocryna : http://wikimapia.org/4248409/ru/

.../photo/3636872 (naTta obpaiieHus: 18.06.15).
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06 ytBepxaeHun Mopsigka cbopa OaHHbIX, HeobxoaMMbIX Ansi pa3paboTku WH-
hOpMaLMOHHO-TEXHUYECKOro CrpaBOYHMKA MO HAWMYYLIMM [AOCTYMHLIM TEXHOMO-
MMsIM 1 aHanuaa NnpvopuTEeTHbIX Npobnem oTpacnu [ONekTpoHHbIN pecypc]: npukas
PoccraHpapta ot 23 uions 2015 r. Ne 863 (3apeructpuposaHo B MuHiocte Poccuu
4 ceHTs6pa 2015 r. Ne 38819). He onybnukosaH. — [locTyn u3 cnpas.-NpaBoOBOWA
cuctembl «KoHcynbTaHT 1n0C».

06 nHOeKkcax U3MEHEHUs1 CMETHON CTOMMOCTM CTPOUTESTbHO-MOHTAXHbIX U MYCKO-
HanagoyHblx paboT, MHOEKCax M3MEHEHWS] CMETHOM CTOMMOCTA MPOEKTHBLIX U
u3blcKaTenbCkMx paboT n uHbIx MHaekcax Ha |l keaptan 2016 roga [DNeKTpoHHLIN
pecypc]: ucbmo MwuHcTposs Poccum ot 3 wmionsa 2016 1.  Ne 17269-XM/09.
He onybnukosaH. — [locTtyn u3 cnpas.-npaBoBoil cuctembl «KoHcynbtaHT Inocy.
O6 vHOekcax W3MEHEHWs! CMETHON CTOMMOCTU CTpPOMTENbHO-MOHTaXHbIX pabor,
MHOEKCaX U3MEHEHUs1 CMETHOW CTOMMOCTU NPOEKTHBLIX U U3bicKaTernbckux paboTt un
uHbIX nHaekcax Ha Il ksaptan 2015 ropa [OnekTpoHHbIn pecypc]: Mucbmo Mun-
ctpost Poccum ot 26 uioHs 2015 r. Ne 19823-I0P/08. He onybnukosaH. — [loctyn
13 cnpas.-npaBoBoi cuctembl «KoHcynbTaHTInoc».

OG6 vHpeKkcax M3MEHEHUs1 CTOMMOCTU CTPOUTESIbHO-MOHTaXHBIX paboT u npoumx
pa6oT u 3aTpaT B cTpouTenbcTBa [OnekTpoHHbIN pecypc]: MucbMo oT 6 ceHTsI6pA
1990 r. Ne 14-[1. He onybnukoBaH. — [locTyn 13 cnpas.-npaBoBoi cuctembl «KoH-
cynbTaHTlINoCY.

06 vHaeKkcax M3MEHEeHUs1 CMeTHO ctoumocTy Ha | kBapTan 2008 roga [OnekTpoH-
Holi  pecypc]: [lMucbmo Pocctposs ot 16 sHBaps 2008r. Ne Bb-82/02.
He onybnukoBaH. — [locTtyn u3 cnpas.-NpaBoBoi cuctembl «KoHcynbtaHTl Inoc».
MHpekcbl M3MEeHeHUs1 CMETHOW CTOMMOCTU CTPOUTENBbHO-MOHTaXKHbLIX paboT, B TOM
yucre CTOMMOCTM MartepuarsioB, onsiaThl Tpyaa U 3KCnfyaTauuyM MallvH U mexa-
Hu3moB Ha | kBaptan 2009 ropa [OnekTpoHHbIn pecypc]: Mucemo MuHpervona
Poccuiickoin denepauumn ot 12 cpeBpans 2009 . Ne 3652-CK/08.
He ony6nukosaH. — [JocTyn u3 cnpas.-nNpasoBoi cuctembl «KoHcynbtaHTl Inocy.
O mepax Mo 3aBepLUEHUI0 NepexoAa Ha HOBYIO CMETHO-HOPMaTuBHYI0 6a3sy LieHo-
ob6pa3oBaHusi B CTpouUTENbCTBE [ONEeKTPOHHLIN pecypc]: noctaHosneHue MoccTpost
Poccuiickoit depepaunm ot 8 anpens 2002 r. Ne 16 (pea. ot 21 oktsabps 2003 r.).

He onybnukosaH. — [locTyn u3s crnpas.-npaBoBoil cuctembl «KoHcynbTaHTlImoc».
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O6 vHOeKcax M3MEHeHVWs CMETHON CTOMMOCTM cTpouTenscTBa Ha | keaprtan
2005 ropa [OnekTpoHHbLIN pecypc]: Mucbmo MuHpernoHa Poccuiickon depnepaumn
ot 25 deBpans 2005 r. Ne 645-BI/70. He onybnukosaH. — [ocTyn u3 cnpas.-
npasoBoi cuctembl «KoHcynbtaHTlnoCcy.

O6 vHpekcax U3MEHEHUsI CTOMMOCTU CTPOUTENbHO-MOHTAXHbIX paboT u npouynx
pa6oT n 3aTpaT B cTpouTenbCTBa [OneKTpoHHbIi pecypc): Mucbmo oT 6 ceHTabps
1990 r. Ne 14-[]. He ony6nukoBaH. — [ocTyn u3 crnpas.-NpaBoBoi cuctemMbl «KoH-
cynbTaHTlInoCc».

O6 vHpekcax M3MEHeHVWs CMETHON CTOMMOCTM cTpouTenscTBa Ha | keapTtan
2005 ropa [OnexTpoHHbin pecypc]: Muecemo 645-BI/70 ot 25 chespans 2005 r. 1
MwuHuncTepcTBO pervoHasnbHoro passuTusi Poccuitckomn depepaunn.
He ony6nukosaH. — [locTyn us cnpas.-npaBoBoi cucteMbl «KoHcynbTaHTI1n0Cy.
MHpekcbl N3MEHEHUsi CMETHOW CTOMMOCTU CTPOMTENbHO-MOHTaXHbIX paboT, B TOM
uncre CTOMMOCTW MaTepuaros, onfaTbl TpyAa U aKkcniyaTauuyM MallivH U mexa-
Hu3moB Ha | kesaptan 2010 roga [OnekTpoHHbi pecypc]: Mucbmo MuHpervoHa
Poccuiickoin denepaunm oT 20 sHBaps 2010 . Ne 1289-CK/08.
He onybnukosaH. — [locTyn u3 crnpas.-npaBoBoii cuctembl «KoHcynbTaHTlInoC».
O pexkomeHayembix k npumeHeHuio B | k8. 2009 r. NHAEKCOB N3MEHEHNA CMETHON
ctoumoct CMP, nHaeKCcoB M3MEeHEeHWSI CMETHOW CTOMMOCTM NMPOEKTHBIX U U3bIiCKa-
Tenbckux paboT, MHAEKCOB U3MEHEHUsi CMETHOI CTOMMOCTU npouunx pabot u 3a-
TpaT, a TaKkKe WHOEKCOB U3MEeHEeHUsI CMETHOW CTOMMOCTM TexHonornyeckoro obo-
pynoBaHusi [QnekTpoHHbIA pecypc]: MucbMo MuHpernoHa Poccuiickon ®epepaumn
oT 12 cheBpanst 2009 r. Ne 3652-CK/08. He onybnukosaH. — [loctyn M3 cripas.-
npasoBoi cuctembl «KoHcynstaHTlInocy.

MnoTuHBLI M3 rPYHTOBLIX MaTepuanoB [OnekTpoHHbiin pecypc]: CIM 39.13330.2012.
AxtyanuanpoBaHHasi pepakuuss CHull 2.06.05-84. YTBepxaeH npukasom MuHu-
cTepcTBa pervoHanbsHoro pa3sutusi Poccuiickoint ®epepauum (MuHpernoH Poccuu)
oT 29 pekabpsi 2011r. Ne635/18. He onybnukosaH. — [locTyn u3 cnpas.-
npaBOBOW CUCTEMBI « TexakcnepT».

Mat. 0002513468 Poccuiickas depepauusi, MIMK A01B 79/02. Cnocob pekynbTu-
Bauum xBoctoxpaHunuw, [Tekct] /Mssun B. 1., Wekunaase B. T., LWunbHuko-
Ba T. J1., PasamaxuuH K. K., Ne 201246698/03, 3asen. 1 Hosibps 2012 r.; onyGn.
20 anpens 2014 r.
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G. R. Koerner, R. M. Koerner. Puncture resistance of polyester (PET) and poly-
propylene (PP) needle-punched nonwoven geotextiles/ Geotextiles and Ge-
omembranes 29 (2010).

Mat. 2523901 Poccuitckas cenepauuss MMK E21B7/14 (2006.01) E21C37/18
(2006.01). YcTpoiicTBO NasepHO-MexaHu4eckoro GypeHusi KpemHesemcoaepxa-
wmx matepuanos. [Tekct]/ AcunbeB Muxavn Banepbesuy, Xypba Bnagumup
Muxainnoesuny, MutbkvH Banepuin Muxainnosuu, PomaHoe Buktop Cepreesuwu,
LWenkvH AnekcaHop Omutpuesud. MateHToobnagatens O6WECTBO € orpaHUYeH-
HOW OTBETCTBEHHOCTLIO «Hay4yHo-npousBofcTBEHHOE npeanpusitue BorokoHHo-
Ontnueckoro n JlaszepHoro O6opyaosaHusi» Ne 2013110575/03; sasiBn. 4 mapta
2013 r.; ony6n. 27 wionst 2014 r.

Mat. 2449106 Poccuiickaa dpepepauuss MIMNK E21B7/14 (2006.01), E21C37/16
(2006.01). Cnocob OypeHusi CKBaXMH C WCMONb3OBAHWEM NasepHOi 3Heprun u
ycTpoiicTBo gnsi ero peanusauun. [Tekct]/ JNlutBuHeHko B. C., Conosbes I". H.,
Bacunbes H. U. MateHtoobnapartens MNocyaapctBeHHoe obpasoBaTenbHoe yupe-
XOeHWe BbicLero npodeccuoHanbsHoro obpasoBaHus «CaHkr-TleTepbyprckuii roc-
YOAPCTBEHHbIN FOpHbIA UHCTUTYT UMeHu [. B. NnexaHoBa (TexHW4YeCKuit yHUBEp-
cuteT)», Ne 2010141992/03; 3asBn. 13 oktsabpsi 2010 r.; onybn. 27 anpensi 2012 r.
Mat. 2529197 Poccwitckas depepaums, MMK E21F 17/16 (2006.01), B65G 5/00
(2006.01). Cnocob noaseMHoro 3axopoHeHus GypoBbix 0TxoaoB. [Tekct] / Cunb-
BecTpoB Anekcei JlbBoBud, CunbectpoBa Onbra BagumoBHa. NateHToobnapna-
Tenbs CvnbBecTpoB Anekceit JlbBoBud. Ne 2013124089/03; 3assn. 27 mas 2013 r;
ony6n. 27 ceHTtsi6ps 2014 .

ABTOMATU3VPOBAHHbINA MYHKT BECOBOro kOHTpons (AMNBK). [OnekTpoHHbI pecypc]:
caunT Kopnopaunun «ACWU». — Pexum pocrtyna :
http://www.icasi.ru/catalog/322.html (gata o6pawenus: 22.09.15).

M. B. CeHsiHckuit «POFATKA» ansi [OPOXHOIO BECOBOrO KOHTPOIA.[ONeKTPOHHbIN
pecypc]: cant TeH30-M. — Pexum pocTyna : http://tyumen.tenso-
m.ru/publications/335/ (naTta o6palueHus: 24.09.15).

Mat. 0002587179 Poccuiickas depepaumsi, MMNK CO2F 11/08. OnTvmmusnposaH-
HbIli cnoco6 o6paboTkM oTxo4OB NyTem ruagpoTepmuydeckoit obpaboTku [Tekct]
/KaHcenno ®pancya, Ne 2013137241/05, 3asen. 9 sHBaps 2012r.; ony6n.
20 wioHs1 2016 1.
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Mat. 135276 Poccuitckas Pepepaums, MMK CO2F 11/12. YcTpoiicTeo Ansa ynnoT-
HeHns m o6esBoxvBaHusA ocapnkoB [Tekct] /CupopeHko A. M., HasapeHko H. M.,
Axoenesa T. A., TMpokonuyk A. O., Ne 47952/60, sassn. 22 ¢pespans 1990 r.;
ony6n. 15 mas 1992 r.

EpmakoBa J1. C. TexHonorusi 06bemMHOro GpukeTMpoBaHUs TBEPAbIX GbITOBbLIX OT-
xopos [TekcT]: aBToped. AMC. HA COMCK. YYeH. CcTen. kaHa. Tex. Hayk (03.02.08) /
EpmakoBa Ilngus CepreesHa; Mock. roc. yH-T nHX. akonorun. — Mockea, 2012. —
19c¢.

Mat. 136370 Poccuitckas denepauus, MK BO9B1/00. MonuroH pnsi 3axopoHe-
Hus otTxopoB [Tekct] / Bapnamos B. H., Lep6unuH U. A., ®axpetguHos W. 3., Me-
pekynka A. I"., LLlemsiknn C. A., MNpumaxkos C. C., MNopenuk A. Bb., Makcumosa H. B.,
3asBuTenb M nateHToobnapgatens TIOMEH. NPOEKT. U Hayuy.-uccried. MH-T Hed.u
ras. llpom. um B.W. MypaBneHko. — Ne 2013103845/13; 3asen. 29 sxeBaps
2013 r.; ony6n. 10 sHBaps 2014 r.

Fny6uHHbIE COYy. [OnekTpoHHbI pecypcl: cant 000
HIMO «®yHpameHTCTpOMaApKOCH. — Pexum poctyna : http://www.npo-
fsa.ru/glubinnye-sou-0.(nata o6patyenus: 03.11.15)

Mat. 2555143 Poccwitckan denepaums, MMK BO9B1/00. MonuroH ans 3axopoHe-
Husi oTxopoB [Tekct]/ UpureHos A. B., Capuukos A. B., Kokapes H. ®., HukoHo-
pos WU. H. 3asiButenn u nateHtoobnapgatenn UaureHoB A. b., Ne 2013143394/13;
3asBn. 24 ceHts6pst 2013 r.; onybn. 10 uions 2015 r.

Mat. 96037 Poccuiickas ®epepauun, MINK BO9B1/00. NonuroH anst 3axopoHeHUs
otxomoB [Tekct]/ WpureHos A. B., Cagumkos A. B., Kokapes H. ®., HukoHo-
pos W. H. 3asButenn u nateHtoobnapnarenu UpureHos A. B., Caguukos A. B., Ko-
kapes H. ®., HukoHopos W. H. — Ne 2013143394/13; 3asBn. 24 ceHtsabps 2013 r.;
ony6n. 10 wons 2015 .

Mat. 0002513786 Poccuiickas depepauusi, MMK E21F 5/06. Cnoco6 3akpenne-
HUS nbisiwmx nosepxHocTei [Tekct] /Jlo6aHos ®. A., YykanuHa E. M., Kos-
nos . H., Mo6a E. t0., KannyHos t0. B., KannyHos B. 0. O6uecteo ¢ orpaHu-
UEeHHON  OTBETCTBEHHOCTb  «KomnaHus Hboto  TekHonopxuc  IMnioc»
Ne 2012143816/03, 3asBn. 15 okts6ps 2012 r.; ony6n. 20 anpens 2014 r.
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MaT. 2014118083 Poccuiickas denepauus, MMK E21F 5/02. CnocoG 3akpenne-
HUS NbINSILLMX NOBEPXHOCTEN XBOCTOXPaHWUIULL, U YCTPOWCTBO AJ1S1 €ro OCYyLLeCcTB-
nenusi [Tekct] /Mawkesuy M. A., CtpwxeHok A. B., CmupHos 0. [1., 3assuTens 1
nateHToo6napatens depepanLHoe rocyaapcTBeHHoe 6lomkeTHoe obpasoBa-
TenbHOE yupexaeHue BbiclLero npodgeccuoHanbHoro o6pasosaHus «HauvoHanb-
Hbli MUHEpanbHO-ChipbeBOM yHuBepcuteT» [opHbI”, Ne 2014118083, 3assen.
5 masi 2014 r.; onyon. 10 siHBapsi 2016 r.

Mat. 02151301 Poccuitckass degepaums, MIMK 7E 21F. Cnoco6 3akpenneHust nbl-
nsawmx nosepxHocten [Tekct] /Ywakos B. B., bpayHep E. H., 3asButens Yvutux-
CKWA rocy#apCTBEHHbI TexHuyeckuid yHusepcuteT, Ne 98110222/03, 3asen.
26 masn 1998 r.; onybn. 20 uioHs 2000 r.

Mat. 02084636 Poccuiickas depepaums, MINK 6E 21F. Cnocob 3akpenneHusi nbi-
nawmx nosepxHocten [Tekct] NKuneHkos B. H., bunes A. E., 3assutens Bcepoc-
CUIACKWIA roCyaapCTBEHHbIA Hay4yHO-UCCNeAoBaTeNIbCKMA MHCTUTYT TMOPOTEXHUKA
um.B. E. BepeHeeBa, Ne 5054466/03, 3asien. 13 uons 1992 r.; ony6n. 20 uions
1997 r.

Mat. 139421 Poccuitickas depepauusi, MMNK B09B5/00. Yctpoitcteo anst cbopa
6uoraza [Tekct]/ BaiicmaH A. W., Cniocapb H. H., 3aropckas 10. M., MNapwako-
Ba C. B., 3asBsuteno n nateHtoobnapartenb Mepm. Hau.-uccnen. nonutex. yH-T.,
Ne 2013153013/13; 3asBn. 28 Hos6ps 2013 r.; ony6n. 20 anpens 2014 r.

Mat. 2013139050 Poccuiickas ®enepauvs, MMNK BO9B5/00, A61L11/00. Cucrema
n cnoco6 nepepaboTku napHUKoBbLIX ra3oB [Tekct]/ lamacco J. ., MarHy-
coH[l. A, 3asButenb W nateHtoobnapatens «f[se OGOWMHr KOMNaHWWY,
Ne 2013139050/12; 3asBn. 27 cesparns 2015 .

Mar. 2521508 Poccuiickaa $Pepepauusa, MMK BO9B1/00. Crnoco6 TepMuueckoro
obesBpexuBaHus Guorasza nonMroHoB TBepabiX ObITOBbIX 0TXon0B [Tekct] / MoHo-
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Mpunoxexnue A
(o6sa3aTenbHoe)
Mepeuenb HAT

Ne HavmeHoBaHue HOT CrtpaHuupi
HAOTos_neal | MpoTuBoUnbTPaLMOHHBIA 3KpaH U3 IMUHWUCTLIX FPYHTOB 100
HOTos_nes2 | MpoTnBobUNbLTPALMOHHBIA 3KpaH U3 KoMOMHAUMKM npu- 102

POAHBLIX U UCKYCCTBEHHbIX MarepuarnoB C rmapovaonupy-
IOLMM CrOem U3 reoMmembpaHbl (NNIEHKM U3 NONMaTUNeHa
BbICOKOM NiioTHOCTM — HDPE 1 Huskow nnotHocTy LDPE)

HOTos_nesd | MpoTuBobUNbLTPALMOHHBIA 3KpaH U3 KoMOBMHALMKM Mpu- 105
poAHbLIX MaTepuasioB U WCKyCCTBEHHbIX MaTepuanoB C
MMAPON30NPYIOLLMM CIIoeM M3 GEHTOHWTOBbLIX MaToB

HOTos_nead. | MpoTrBoUNbLTPALMOHHBIA 3KpaH U3 KOoMOMHaUuKM npu- 107
POAHBLIX U UCKYCCTBEHHbIX MatepuanoB Ha ocHoBe GeTo-

Ha

HOTos_nea1 | BepTukanbHasa rmuHaHas auadparMa, BbiMonHsemas me- 109
TOOOM «CTEeHa B IpyHTE»

HOTos nes2 | MnuHsiHas 3aBeca B Buge «3yGa», BLINOMHAEMOro B OT- 109
KpbITOWA TpaHLLee

HOTos_vo1 YKpensieHne BHELHUX OTKOCOB CHATbIM MpU CTpoUTENb- 111
ctBe OPO pacTtuTesnbHbIM rpYHTOM

HOTos_yo2 | YKkpenrneHue BHELWHWX OTKOCOB C WUCMOSIb30BaHWEM reo- 112
CHHTETMYECKUX MaTepuaroB

HOTos_yo3 YKkpenneHue BHELIHMX OTKOCOB C WCMOMb30OBaHMEM He- 113
1ne306eTOHHbIX NAUT.

HAOTroa! CopTupoBKa OTXO0B C U3BMEYEHMEM pecypcHbIX (pak- 115
uMiA u opraHuyeckux bruopaanaraembix MaTepuarnos

HOTrnon2 MamerbyeHne KyCKOBbIX OTXO[I0B Nepen 3axOpOHEeHUeMm 117

HOTnon3 MpeccoBaHue n GpukeTUpOBaHWE OTXOAOB Nepep 3axo- 118
pOHeHunem
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HﬂTPo_H(Hﬂ 'ppoopolleHve npu pasvelleHun oTxonoB A06bluv 1 119
oGoralueHVss NpMpOaHbLIX PECYPCOB HABaNoM (HachInbIo)

HD-TPO_Hur1 HarHeTaHue oTxoA0B, CBfi3@aHHbIX C O0ObLIvei HedTu U 121
rasa B NSacT-KONMEKTOp, COCTOSILUMIA U3 Nec4YaHWKoB ”
aneBpoNIMTOB C BOAOYMOPHLIMU CIIOSMU U3 TIIMHUCTBLIX
nopog,

HOTeo var2 | 3anonnenve 0TX04aMM, CBSi3aHHbIMK C O00biuelt HedTH 123
M rasa, MCKyCCTBEHHO CO34aHHOM NONOCTM B MHOroseT-

HeMmep3nbIxX nopogax

HOTro HH)2 | YnNnoTHeHve oTxonoB o6pabaTbiBalowx NpOU3BOACTB 125
npu UX pa3MeLLeHNM HaBasioM (HacbIinbio)

HAOTro_ )1 | Muopoopowenne TKO npu vx 3axOpOHeHWW HaBarnom 126
(HacbInbio)

HOTro_HH)2 | YNnoTHeHWe oTxomoB npu 3axopoHeHun TKO Hasanom 127
(HacbInbio)

HOTozon OuuncTka ApeHaxHBIX U FIMBHEBbIX BOA nepea ux cé6pocom 128
B BOOHble 006beKTbl

HOTosog2 Peuuvpkynaums (ounbTpaunoHHbIX U APEHaXHbIX BOA 130

HOTomwer1 | YeTpoiicTBO cuctemel naccvBHon paerasauvmn OPO TKO 131
(c paccenBaHnem 6Guorasa B aTmoctepe npu nomoLm
rasoBbinycKoB)

HOT31 YCTpOINCTBO BEPXHErO U3ONSALMOHHOIO NOKPLITUS U3 Npu- 133
POAHBIX IMIMHUCTBLIX MaTepuanos

HOT32 YCTPOINCTBO BEPXHErO U3ONSALMOHHOIO NOKPLITUSI U3 KOM- 134

6MHaLMM NPUPOOHLIX U UCKYCCTBEHHbIX MaTepwarioB ¢

M30JIMPYIOLLIUM CNOEM U3 reomemMbpaHbI
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Mpunoxexune b
(o6sa3arenbHoe)
SHeproadphexTuBHOCTL

HAT 3-1. BHegpeHue n NoCTOAHHasA NopaepXXKka NPMHLMNOB 3HeprocGepexeHus
npu obpalieHum ¢ oTxoaaMmn

HOT peanusyeTcs nocpencTBOM y4yéTa MOSIOXKEeHUA cTaHAaapToB cepumn «OHeprocbe-
pexeHuey, NpUBeAEHHbIX B NpUnoxeHun B.

HAOT 3-2. CokpalyeHue 3HepronoTpebneHns npu o6pailueHum ¢ oTxoAamMm

HAT sknoyaeT, B 3aBUCMMOCTU OT KOHKPETHBIX YCOBUIA, creaytolme nopxoabi:

a) ytunusauuio 6rorasa npu pa3meLLeHny TBepabIX KOMMYHarbHbIX OTXO0B;

6) yBenuueHne KkonuuyecTea TPaAHCMNOPTHbLIX CPEeACTB, MaluH W 06opydoBaHus:
1) BBICOKOSKOHOMMWYHBIX B YacTW WCMONb30BaHWA MOTOPHOTO TOMMMBA M 3MEKTPUYECKON
3Hepruy; 2) o6opynoBaHHbLIX anekTpoasuraTensiMum; 3) oTHOCALMXCS K 06 bekTam, NMeoLUM
BbICOKMIA KIacc aHepreTuyeckoi ahpeKTMBHOCTH; 4) B OTHOLLEHUWN KOTOPLIX NPOBEAEHbI Me-
ponNpusITUS MO 3HEProCOEPEXEHMIO U NOBbILLEHUIO 9HEPreTUYECKON ahPeKTUBHOCTY;

B) MPUMEHEHVEe YCTPOWCTB MNaBHOrO Nycka M YaCcTOTHOrO npuBoda OBuUraTesnen
HACOCHbIX arperaToB

HAOT 3-3. CokpalieHne 3HEepronoTpeoneHns Ha 06bLeKTe pa3MelleHUs OTXOO0B

HAT BkroYaeT NpuHATME NPOrpamMMbl OpraHnsauum 3HepronoTpedneHus, KIioYeBbIMr
no3VLMsIMUN KOTOPOI SIBNSILOTCS:

a) chopMmpoBaHME CUCTEMBI, MO3BOSISIOLLIEN OTCNEXUBaTbL 3HepronoTpebnexve un 3a-
TpaThl;

6) npoBeaeHVe SHepPreTM4ecKoro ayauta OCHOBHbLIX TEXHOOMYECKUX onepauwii;

B) MofepHu3aums 060pyi0BaHMs, CUCTEM M SNIEMEHTOB YNpaBNieHWs! Ans NOBbLILLIEHWSA
3HeproadeKTMBHOCTHY;

r) npoBeneHue obyyeHus nuu, 3aHATLIX B o6nactu obpalyeHus ¢ oTxoaamu, OCHOBaM
opranmsauun aHeproadpeKkTuBHOCTH.
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NPUNOXEHUE B
(cnpaBoyHoe)
Haunyuwimne noctynHble TeXHONOrMU OPraHN3aLMOHHO-YNpPaBNeHYeCKOro xapak-

Tepa

HAOT O-1. BHeapeHMe 3KONOrM4ecKoro MeHeKMeHTa

Hactoswan HAOT BknoyaeT BHeOpeHME CUCTEMbl 3KONMOMMYECKOr0 MEHemMKXMEHTa B
cooteetcTBumn ¢ FOCT P UCO 14001-2016.

B cocras BcnomMoratenbHbLIX MEePONPUATUIA, KOTOpbIE SIBASIIOTCS XernaTesibHbiM, HO He
obssatensHbIM yenosuem HAT O-1, BxopsAT:

a) npoBefeHne Ha perynsipHoil ocHoBe (Mo Mepe BO3MOXHOCTM) CPaBHEHUS! AKOSOru-
YecKMx nokasaTernieil NpeAnpuSITUS C NoKasaTensiMM ApYrux NpeanpusiTWii, B TOM uucne, B
yacTn aHeproadpeKTMBHOCTH, 3HeprocbepexeHus u pecypcocbepexeHust.
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